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FARM TRACTORS and other 
equipment lubricated with 
estersil greases are better 
protected against dirt, water 
and rough going because 
these greases stand up bet- 
ter even under the most ad- 
verse operating conditions. 


COAL MINE OPERATORS 
report that heavy-duty min- 
ing machinery lasts longer 
with reduced grease con- 
sumption and maintenance 
costs when lubricated with 
estersil greases. 


IN HIGH TEMPERATURE AP- 
PLICATIONS also, estersil 
greases are outstanding. They 
have been efficiently used 
in enameling oven conveyor 
setups operating at 500°F. 
in 15-minute cycles. 
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SUBSTANTIAL SAVINGS in downtime and maintenance costs have been 
experienced by many users of estersil greases in heavy-duty equipment. 


Du Pont Estersil GT offers outstanding 
advantages to grease users and compounders 


The tremendous benefits of estersil greases 
have been proved in actual service. 

For example, take a look at the ways 
DuPont Estersil GT (grease thickener) can 
help you make a better grease with advan- 
tages that have unusual sales appeal. 


1. Excellent shear stability—Even under 
prolonged high-shear, high-temperature op- 
erating conditions, greases made with estersil 
GT show exceptional resistance to thinning. 


2. Superior oxidation stability—Estersil 
greases are almost as stable as their base oils 
and require no antioxidants under most serv- 
ice conditions. 

3. Water resistance— 
Each minute estersil par- 
ticle is protected by a 
chemical “raincoat.” This 
water-repellent character- 
istic makes estersil 
greases tolerant to water 
with little change in con- 
sistency. 


EVEN IF IMMERSED in 
boiling water, estersil 
greases stand up for long 
periods without physical 
breakdown. 


NEMOURS & CO. (INC.) + Petroleum Chemicals Division - Wilmington 98, Delaware 


4. Unusual thermal 
stability — Estersil 
greases are non-melting. 
And even extreme tem- 
perature variations pro- 
duce little change in their 
consistency. 


5. Superiorhandling 
qualities—Greases thick- 
ened with estersil GT 
can be more easily han- 


ESTERSIL GT greases stand 


under te combined ection in almost any appli- 
of intense heat and vigor- cation. This is because 
ous mechanical working. x 

the unusually satisfactory 


thermal and mechanical stability permits use 
of a softer grease. Write us for samples and 
additional technical information. 
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Increase 
Your 


Spring 


Grease Sales 


with 
The 
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LOAD: “A: MATIC PROGRAM 


surerion |OAD-A:MATIC |OAD-A:-MATIC 
GREASE GUN. 


SS ™ GREASE GUN FILLER 


THE SPECIAL ONE-PIECE, HEAVY 
STEEL STAR LOAD -A- MATIC 
GREASE GUN FILLER, FEATUR- 
ING THE STAR VALVE FITTING 
FOR EASY, DIRT-FREE ECONO- 
A REALLY NEW, EFFICIENT, EASILY MY GREASE GUN FILLING. : 
OPERATED, TUBE LOADING GUN 


LOAD -A:- MATIC 
GREASE TUBES | LOAD -A:-MATIC 


ALL NEW AND SPARKLING 

CLEAN. NO DIRT WITH THE aid eQUNTER 
CONVENIENT LOAD-A-MATIC 2 
GREASE TUBES. CHANCES FOR PLAN 
COMPLETELY ELIMINATED. L 


PACKED 10 TO A CARTON 


* Available Under Your Brand Name 
WIRE, WRITE OR TELEPHONE FOR SAMPLES AND FURTHER INFORMATION 


SPECIALIZING IN THE CUSTOM MANUFACTURE OF “PETROLEUM LUBRICATING GREASES AND SPECIALTIES 
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Often our attention is fixed on the work 
of the Institute which is concerned with the 
more i sometimes even dramatic op- 
erations (i. e€., the proposed grease produc- 
tion survey or the current motion picture 
project) while we may tend to brush off or 
overlook the items not in this category. The 
activities of the various Technical Commit- 
tee sub-committees are a case in point, dem- 
onstrated by the fact that occasionally a 
member company lets its Technical mem- 
bership go by default by failing to appoint 
a representative to serve with this commit- 
tee. Still, the efforts and accomplishments of 
the Technical Committee members are 
equally important with other NLGI activi- 
ties, and help round out the program that 
we offer to industry and the public. 


Members of the Technical Committee 
perform a most vital function for the Insti- 
tute and it is around their collective efforts 
that much NLGI activity is based. Their 
far-reaching programs and accomplishments 
which may take literally years to material- 
ize are the result of both inter- -company and 
inter-industry cooperation and make for 
better grease lubrication engineering serv- 
ice. Made up of one of the outstanding 
groups of lubricating grease technologists 
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in the country, this committee and its sub- 
groups provide a medium for obtaining the 
views of both producer and consumer on 
technical questions. Some of its current pro- 
grams include: 


. Formation of SAE-NLGI joint commit- 
tee to explore possibilities of working on 
chassis-lubricant problems of mutual in- 
terest to both industries; 


2. Compilation of definitions of terms pe- 
culiar to the lubricating grease industry, 


3. Encouragement of scientists in research 
organizations within the industry to uti- 
lize NLGI as a forum for discussion of 
purely fundamental research projects. 


This is only a partial list and, because of 
the very nature of the work involved, many 
of these projects will necessarily take some 
time to complete. But this careful, produc- 
tive approach provides assurance that the 
work is complete and that results are care- 
fully evaluated before presentation. I would 
like to commend these workers of the 
Technical Committee and to urge those 
member firms that have not yet appointed a 
Technical Representative to do so. It is to 
their own definite interest to do this with- 
out delay. 
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@ IF you accept the data pre- 

Pe sented at the last SAE meeting 
Y in Detroit indicating that phos- 
phorus gasoline additives can 
improve acceleration up to 20%. 


wen IF you feel that the long- 
time engine performance of 
your gasolines can be improved 
with a phosphorus compound 
acting as a scavenger of engine 
deposits, or... 


@ IF you find that the adver- 
tising and sales promotion of 
phosphorus-additive gasolines 
have proved valuable in creat- 
ing a brand preference for the 
improved performance, and... 


“Se IF you would like to de- 
velop a particular kind of 
organic phosphorus compound 
that will help you provide maxi- 
mum clean-burning properties 
in your brand of gasoline... 


THEN, CONSULT MONSANTO 


...a@ half-century of organic 
chemical technology in devel- 
oping molecular linkages... the 
world’s largest producer of 
pure, elemental phosphorus... 
plants built and operating which 
can deliver any one of dozens 
of organo-phosphorus com- 
pounds for gasolines. 


MONSANTO CHEMICAL COMPANY 
Petroleum Chemicals Department 
Organic Chemicals Division, St. Louis, Mo. 
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offers you 


Steel containers 
for hard-to-hold 
products 


Your chemical, paint and petroleum products 
travel with greater safety in Continental’s ex- 
clusive Perma-Lined steel containers. That’s 
because specially-formulated Perma-Lining 
enamels are airless hot-sprayed and baked right 
in the formed container. Every last inch of in- 
side surface—even side and bottom seams—gets 
complete uniform coverage. 

In addition to product protection, Perma- 
Lined containers give you eye-catching lithog- 
raphy by Continental craftsmen. And, if you 
ever need research or engineering help, it’s avail- 
able as part of our steel container service. 

Let Continental’s Perma-Lined containers 
work for your hard-to-hold products. Call soon. 


Perma-Linings available 
both in closed-head drums 
and lug cover pails 


Only Continental 


PERMA-LINED CONTAINERS TO FIT EVERY PRODUCT 


Perfected by Continental’s Research and Development Center in Chicago 
—and backed by our vast experience in all types of metal packaging— 
Perma-Linings are available to fit almost every chemical, paint and 
petroleum product. Moreover, we are prepared to develop new Permas 
Linings for your special use. 


C CONTINENTAL 
CAN COMPANY 


Eastern Division: 100 E. 42nd St., New York 17 
Central Division: 135 So. La Salle St., Chicago 3 
Pacific Division: Russ Building, San Francisco 4 
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MULTIPURPOSE 


To assure uniform quality in your multi- 
purpose greases, batch after batch, use Hyfac 
2142 Hydrogenated Castor Oil. Emery’s 
exacting quality control guarantees high 
hydroxyl value, extreme purity, very low 
moisture content, and excellent stability 
against elevated temperatures. These proper- 
ties ensure that your multipurpose greases will 
be smoother in texture, unexcelled in purity, 
outstanding in performance, all of which add 


FATTY ACID 
SALES DEPT. 


Emery Industries, Inc., Carew Tower, Cincinnati 2, Ohio 


Hyfac’ Hydrogenated 


Castor Oil 


up to a higher quality grease that means more 
satisfaction for your customer, more sales and 
profits for your company. 

For all your fatty acid and glyceride needs 
specify Emery, your one source for Hyfac® 
12-Hydroxystearic Acid, Hyfac Hydrogenated 
Tallow Fatty Acids and Glycerides, Emery 
Distilled Animal Fatty Acids and Emersol® 
Stearic Acids. For more detailed information 
return the coupon below. 


Emery Industries, Inc. 
Dept. E-4 Carew Tower, Cincinnati 2, Ohio 


Please send me the following brochures: 
(DO) Hyfacs 12-Hydroxystearic Acid and Hydrogenated Castor Oil 
Emeryfacts—Specifications and Characteristics 


Company....... 


Address 


waus to greater 
rease Profits... 


It makes good profit sense to use Witco Aluminum 
Stearates because they are specially designed for the 
production of greases. Seven in number, Witco Aluminum 
Stearates range from medium gel strength to extremely 
high gel. There’s a “right” one for every grade of grease 
and every type of oil. 


Quality 
Aluminum 
Stearates 


Take advantage, too, of Witco’s expert technical service 
on all Witco Stearates: Aluminum, Barium, Calcium, Lead, 
Lithium, Lithium Hydroxy, Magnesium, Sodium. 


Write for technical information and samples. 
37 Years of Growth 


WITCO CHEMICAL COMPANY WITCO 


Chicago Boston Akron Atlanta 


Houston Los Angeles San Francisco ec h n ica 
London and Manchester, England 
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THE COVER 


Malcolm C. Goodwin of General 
Motors Research Staff receives re- 
sults from recorder of a vibration 
grease test machine in order to 
study the effect of wide vibrations 
on chassis greases. A standard 
chassis ball joint was used in the 
test machine, which was built so 
that vibrations of desired frequen- 
cies and amplitude could be im- 
posed upon the joint. The stud is 
mounted in a wooden box and 
vibrator attached on the right. Stud 
is rotated back and forth by means 
of the steering arm. Complete des- 
cription is given in “Effect of Vib- 
ration Frequency and Amplitude 
on Ball-Joint Grease Steering Per- 
formance” by Goodwin and co- 
author N. A. Hunstad, page 10. 


Photo courtesy General Motors Corporation 
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ABSTRACT 
The design of a bench test apparatus for evaluation 
of chassis grease performance is described in detail. 


An automotive suspension ball joint is utilized in 
studying the effect of vibration upon the performance 
of chassis grease as measured by the torque required 
to rotate the stud of the ball joint. 

Vibration frequencies and amplitudes used in the 
bench test work described were determined from the 
results of road tests. The latter studies were conduct- 
ed on smooth, intermediate, and rough roads with a 
car instrumented to record ball-joint’ vibration. 

Preliminary bench tests were conducted with one 
commercial calcium-soap grease under vibrations ty pi- 
cal of the smooth and intermediate road tests. The in- 
crease in torque to turn the stud was greater in the 
tests with the “smooth-road” vibrations. 


Introduction 


ODAY’S COMMERCIAL CHassis lubricants are some- 
times claimed to be inadequate for the purpose 
they are intended to serve. The alleged short- 
comings have been examined and described on sev- 
eral occasions. Mr. H. R. Wolf of General Motors Re- 
search Staff discussed them at an October 26, 1954, 
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FIGURE 1—Measures ball joint vibration—smooth road. 


By M. C. Goodwin 
and N. A. Hunstad 


General Motors Research Staff 


Effect of 
Vibration 
Frequency and 


Amplitude on 


BALL-JOINT 
GREASE STEERING 


meeting of the NLGI.’ At that time, Mr. Wolf point- 
ed out that chassis engineers were critical of present- 
day commercial chassis lubricants. They believed that 
a chassis lubricant should provide adequate lubrication, 
without noticeable change in riding qualities or steer- 
ing effort, for a mileage at least double the usual rec- 
ommended lubrication period. 

Similar views were expressed by Mr. J. B. Beltz* and 
Mr. L. J. Kehoe* at the June, 1955, SAE meeting. Mr. 
Beltz said that an excessive increase in “ride harshness” 
can occur within 200 miles following grease applica- 
tion. According to him, “An extremely critical driver 
can perceive an increase in harshness within a much 
shorter interval.” Mr. Kehoe stated that a keen ob- 
server could drive a freshly lubricated car and detect 
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a change in the riding and steering qualities after 10 
miles of driving on a wet day or 100 miles on a dry 
day. An average driver, he said, could notice a change 
in 20 miles on a wet day and 200 on a dry day. 

He then went on to discuss difficulties in ev valuating 
grease performance. In his opinion, the worth of a 
lubricant cannot be measured either by how long it 
takes for squeak to develop in a suspension or by the 
static friction of the suspension. 

It is evident that some method of measuring chassis 
grease performance that correlates with service expe- 
rience is needed. After an examination of the many 
variables involved, it was concluded that it would be 
of interest to study the effect of chassis joint vibration 
upon grease performance. 


Road Test Vibration Measurements 

At the beginning of the investigation, the approxi- 
mate frequency and amplitude of vibration that chassis 
greases are subjected to under road operation were de- 
termined. The first figure illustrates a good concrete 
road and an amplitude-versus-time record of the vi- 
bration of a ball-joint suspension of the car traveling 
along this road at 50 mph. The trace was obtained by 
instrumenting the ball joint and recording the vibra- 
tion of the ball relative to the seat. This trace is much 
the same as traces obtained at car speeds of 40 and 60 
mph. 
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FIGURE 2—Ball joint vibration on an intermediate road. 
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The major vibration shown in this trace is associ- 
ated with the sprung frequency of the car and has a 
frequency of 1 cycle per second (cps) and an ampli- 
tude of about 2 degrees. Another recurring vibration 
which was termed the intermediate vibration, has a 
frequency of about 10 to 15 cps and an amplitude of 
Y, to l degree. This is the vibration of the unsprung 
components of the front suspension. The third re- 
curring vibration, called the minor vibration, has a 
frequency of about 40 to 60 cps and an amplitude of 
1/20 to 4% ny Ae Vibrations in this range are prob- 
ably due to factors such as unevenness in the tire 


tread, road surface irregularities, and harmonics of 
the sprung and unsprung vibrations. 


Figure 2 shows a good gravel road. The trace re- 
corded here was obtained while the car was traveling 
at 30 mph, and is similar to a trace taken at 40 mph. 
—_ the major or sprung vibration of the car is 
of 1 cps frequency and 2 degrees amplitude. The inter- 
mediate or unsprung vibration is very pronounced. 
It has a frequency of 8 to 15 cps and an amplitude of 
1% to 2% degrees. The minor vibration has a fre- 
quency of 35 to 60 cps and an amplitude of 1/10 to 
% of a degree. 


Figure 3 shows a broken-up road and the corre- 
sponding vibration record made at 30 mph. It was not 
possible to analyze this record completely because the 
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FIGURE 3—Ball joint vibration measured—rough road. 
11 
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peaks were often beyond the limits of the oscillograph 
record. However, it is evident that the major vibra- 
tion frequency is again | cps, but the amplitude is 
6 degrees and greater. The intermediate vibration has 
a frequency of 10 to 15 cps and an amplitude of 2 to 
3 degrees. The minor vibration has a frequency of 30 
to 40 cps and an amplitude of % to | degree. 


A summary of the data in the preceding three fig- 
ures is given in Figure 4. As shown in this table, the 
frequencies range from 1 to 60 cps and amplitudes 
from 1/20 of a degree to more than 6 degrees. 


BALL JOINT VIBRATIONDATA st 


Vibration—Frequency and Amplitude 
Type of Road MPH. Majer 


Intermediate Minor 
Smooth 50 1 cps 10-15 eps 40-60 cps 
2° ¥,-1° 1/20-% 
Intermediate 30 i cps 8-15 ¢ 33-60 cps 
2’ 14-24%" 1/10-% 
Rough 30 Leps 10-1Scps 30-40. eps 


FIGURE 4—A summary of ball joint vibration data shows 
chassis grease is subjected to wide range of vibration. 


GREASE FITTING 


SOCKET 


the 


RUBBER BUSHING 


FIGURE 5—Shows two 1956 Chevrolet ball joints as used 
in test machine, the left assembled, the right dismantled. 
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FIGURE 6—The joint as used in the grease test machine. Load is applied to stud by air piston, forcing ball up. 
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Bench Test Apparatus 


The table emphasizes the fact that a chassis grease 
is subjected to a wide range of vibration. In order to 
study the effect of a portion of this range on greases, 
a bench test apparatus was built with which vibra- 
tions of desired frequencies and amplitudes could be 
imposed upon a greased joint. In the preliminary de- 
sign, such possibly important variables as temperature, 
effect of water, shock loading, and so forth were ex- 
cluded. 

A standard chassis ball joint was used in the test 
machine because it is widely used in the automobile in- 
dustry and could be readily incorporated in a simple 
apparatus. In Figure 5 are shown two 1956 Chevrolet 
ball joints, such as used in the test machine, one as- 
sembled and one dismantled. The joint consists of a 
grease fitting, seat, steel ball with its integral stud, 
socket, and a rubber bushing. 


In a car, the seat and socket are attached to the lower 
control arm. The stud is connected to the car wheel. 
When the car wheel moves up and down, the bottom 
end of the stud moves back and forth laterally rela- 
tive to the seat. One degree of this lateral motion is 
equivalent to 0.042 inch movement of the end of the 
stud away from its center line. In addition to moving 
in this manner, the stud also rotates about its axis as 
the car is steered. 


STRAIN GAGE 


t 
STEERING ARM 


FIGURE 7 — Complete test 
machine. Parts named 

figure 6 are located in cen- 
ter here. Vibrator on right. 
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GREASE FITTING 


The joint as used in the grease test machine is shown 
in Figure 6. Load is applied to the stud by an air pis- 
ton which forces the ball upward against the seat, 
much like the wheel in a car forces the ball upward. 
The seat and socket are attached to a yoke, which is 
held in the frame by knife-edge bearings not shown in 
this figure. A lever arm is attached from the yoke to 
an electromagnetic vibrator, which vibrates the seat 
and socket about the ball. 


A steering arm fastened to the knuckle is used to 
rotate the ball and stud back and forth around the 
axis of the stud, just as in the steering of a car. A 
strain gage is attached to this steering arm to provide 
a means of measuring the steering torque. Measure- 
ments can be made while the seat and socket unit is 
being vibrated or w hile it is stationary. A ball thrust 
bearing i is placed between the stud and the air piston 
so that the stud can be rotated easily. Therefore, the 
observed steering effort value corresponds to the 
contribution of the ball joint to the total steering 
effort in a car, assuming the thrust bearing friction to 
be negligible. 

The complete test machine is shown in Figure 7. 
The parts pointed out in Figure 6 are located in the 
center of this figure. 


The electromagnetic vibrator and associated con- 
trols are on the right. The vibrator presently used 
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can vibrate the seat and socket in the minor range 
and part of the intermediate range of vibration as 
found in the road tests, but is not able to impose the 
major vibrations. 


The stud is rotated back and forth (1 cycle per 9 
seconds) by means of the steering arm and the motor- 
driven gear and connecting rod arrangement. The out- 
put of the strain gage on the steering arm indicates 
the torque required to turn the stud. The strain gage 
analyzer and recorder shown on the left in Figure 7 
provide a permanent record of the results. 


Test Procedure 


The tests are run as follows. A ball joint, which has 
been cleaned of all grease with naphtha, is mounted 
on the yoke. A measured amount of grease (about 
2.0 g in these tests) is applied through the fitting with 
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VIBRATION TIME - HOURS 


FIGURE 8—Results for eleven 20 hour tests are plotted. 


a small gun, and the stud is rotated back and forth 
several times to assure even distribution of the grease. 
Air pressure is then applied, forcing the stud against 
the seat (1000 Ibs. force in these tests). Next, vibration 
is begun at the desired frequency and amplitude. At 
this time, the first measurement of the steering torque 
is made by rotating the stud back and forth with the 
motor-driven steering arm. Additional measurements 
are made at one-hour intervals during the first half 
of a 20-hour test run and at longer intervals during the 
latter half. The steering arm and stud remain station- 
ary except when steering measurements are made. 


All of the tests reported here were run at a grease 
temperature of about 74°F. 


Test Results 


A single commercial calcium base grease was used in 
all the tests. This grease contains 4-6°, calcium soap, 
has an oil viscosity of 275-325 SUS at 100°F, and a 


worked penetration of 355-385, making it of the 
NLGI 0 grade. 


In tests conducted with this grease, both increases 
and decreases of steering torque after 20 hours of vi- 
bration have been observed. 


In the vibration range of 30-50 cps and 0.023 and 
0.12 degrees there has generally been an increase in 
torque. This is illustrated in Figure 8 where the aver- 
age results for eleven 20-hour tests are plotted. 


The value of 4.5 Ib. ft. for the torque measurement 
at zero hours is characteristic for a freshly lubricated 
joint. The torque curve rises from this initial value and 
becomes horizontal, or nearly so, by the time of 20 
hours of vibration. Tests run as long as 36 and 75 
hours showed no further significant change. In other 
words, no appreciable increase of steering torque was 
noted after the initial rise in the 0 to 10-hour range. 
Therefore, this difference in steering effort between 
the 0 and 20-hour measurements was chosen as the cri- 
terion for comparing the effect of vibrations of dif- 
ferent frequencies and amplitudes upon the test grease. 


The observed early rise in torque appears to be in 
agreement with the observation of suspension engi- 
neers that the steering and handling qualities of a 
freshly lubricated car change within the first 100 to 
200 miles of driving. 


The question arose as to whether the increase in 
torque was brought about by continuous vibration 
of the grease or by the intermittent working of the 
grease when steering effort measurements were made. 
To answer this question, a test was run in the same 
manner as previously described except that the seat 
and socket was not vibrated. Torque measurements 
were made while operating the steering arm as in the 
other tests. The curve obtained in this single test is 
shown as the dashed line in Figure 9 on which is su- 
perimposed the curve from Figure 8. The increase of 


INFLUENCE OF PERIODIC 
STUD ROTATION 
ON STEERING EFFORT 


WITH VIBRATION AND STUD ROTATION 


a 


STUD ROTATION ONLY 


> 


TORQUE POUND - FEET 


TIME - HOURS 


FIGURE 9—Stud rotation is superimposed on figure 8. 
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FIGURE 10—Compares results of tests made at three 
amplitudes of vibration—0.023, 0.12 and 0.59 degree 
and at frequencies from 0 to 65 cps. Note torque change. 


FIGURE 11—What causes the frequent rises in torque? 
Chart shows results of tests made in attempt to answer. 


torque in the test with periodic stud rotation only 
was 0.2 Ib. ft. This increase corresponds to about 31°, 
of the rise observed with both vibration and periodic 
stud rotation. On the basis of this test, the total ob- 
served rise in torque when the joint is vibrated is con- 
sidered to be due mainly to the vibration imposed. 


A series of tests was conducted, within the limits 
of the vibration equipment, in an effort to determine 
the effect of the different vibrations found in the road 
tests. Figure 10 compares the results of tests made 
at three different amplitudes of vibration, namely, 
0.023, 0.12, and 0.59 degree and at frequencies from 
0 to 65 cps. In this figure, the torque change in each 
20-hour test is plotted against frequency. 


A majority of the points show an increase of torque 
for tests that were run with 0.023 and 0.12 degree 
amplitudes of vibration. There was little change in 
torque for the tests conducted at 0.59 degree ampli- 
tude. 


The question at this point is: What causes the fre- 
quently observed rises in toque? Figure 11 shows the 
results of several tests made in an attempt to answer 
this question. 


The curve on the left again represents the average 
of many 20-hour tests. At the end of several of these 
tests, the worked grease was spread about the surface 
of the ball and seat by hand to assure an ample amount 
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of grease between the rubbing surfaces. Torque read- 
ings taken after this was done are shown by the mid- 
dle curve, which shows an almost immediate rise to 
the original plateau. Then, after a period of vibration, 
fresh grease was applied to the system without re- 
moval of the used grease. The curve at the right shows 
a rise similar to that of the curve on the left which was 
obtained when only fresh grease was used. 

The difference between these curves suggests that 
the vibration caused a physical change in the grease 
structure, possible damage to the soap fibers or separ- 
ation of the oil from the soap. However, electron mi- 
crographs of fresh and worked samples of the grease 
showed no physical damage to the soap fibers. It is 
possible that the sampling technique and the prepara- 
tion of the grease sample for the electron micrograph 
did not give a true indication of the condition of the 
soap fibers located between the working surfaces 
during the test. 

No oil separation was observed in any of the tests, 
even in those in which an increase of torque was 
recorded. Also, observations following the tests show- 
ed that there was still an ample amount of grease pres- 
ent in the joint. 


The cause of the rise in torque has not yet been 
determined. 


Conclusion 
A grease test device has been developed which 
subjects grease to vibration in a ball joint. The results 
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with one grease often show an increase of torque 
during vibration at small amplitudes. Within the iim- 
ited range of conditions studied, some of the test re- 
sults appear to correlate with the deterioration in ride 
and handling qualities observed by chassis engineers. 
It is planned that further studies will be carried out to 
determine the effect of broader ranges of frequencies 
and amplitudes, base oil viscosity, thickening agents, 
additives, ball and seat materials, surface conditions, 
and other variables. 
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INDUSTRY 


Today and Tomorrow 


By HORTON CONNELL, Petroleum Specialties, Inc. 


HE FIRST FEW minutes of the first-time visi- 

tor to Japan may evoke the i pce of com- 

plete and utter strangeness—of everything be- 
ing different. Particularly is this so as his taxi takes him 
from Haneda International airport, or, perhaps, from 
a pier in Yokohama, to downtown Tokyo. Strange 
signs, strange faces, strange sounds. Traffic—ceaseless, 
kaleidoscopic, rapid, noisy —and keeping to the left, 
instead of to the right. Even to a travel-hardened mem- 
ber of the petroleum world, the impression is one of 
strangeness. 


But this impression does not linger. There is the 
sudden realization that the ever- present sy mbol of the 
mechanical age—the motor car—is just as important 
and just as much a part of daily life in Japan as it is 
elsewhere. And . . . where there is automotive equip- 
ment, there must be . . . petroleum . . . motor fuels 

. lubricants. 


Then, all at once, nothing seems strange; the visitor 
feels very much at home—at home in a world linked 
together with the strands of petroleum and all of its 
myriad elements and usages. 


One of these elements, of course, is that to which 
the efforts of this publication are directed . . . the 
grease industry. And in Japan, the grease industry is 
basically and statistically just as important as are the 
grease industries in all other lands. 


The year 1950 might well be termed a renaissance 
year—the year of rebirth—of the Japanese grease in- 
dustry. Because, it was not until that year that the 
damages and production restrictions of the previous 
decade began to be set aside. And it was in that year 
in which “Japan's petroleum-hungry economy began 
to be fed, to a substantial extent, by the products. of 
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its own refineries—and of course, of its grease manu- 
facturers. 


Let us take a look at some of the production figures, 
at what types of greases are being produced and at 
their components—at the industry in general, and at 
one of the leading manufacturers in particular. This, 
it is hoped, will prov ide some general information of 
more than passing interest as to what is going on in 
other parts of the world . . . on what our neighbors 
are doing in this very interesting field. 


|. Production 


A. As mentioned, 1950 is a reliable starting point, 
or basing year, for comparison purposes, in measuring 
the progress w hich has been accomplished in grease 
production in Japan. This progress—this grow vth in 
grease output—is ably evidenced by the “following 
production figures: 


Per cent increase 
over 1950 


Production 
Year in pounds 


1950 21,707,196 
1951 33,106,284 52.50 
1952 32,101,260 47.88 
1953 41,322,796 90.36 
1954 43,894,864 102.20 
1955 45,726,077 110.65 
1956 51,235,541 136.03 


B. The relative percentages of individual types of 
greases being produced are approximately the follow- 
ing: 

. Calcium greases 53.0% 

Soda greases 7.4% 
Aluminum greases 6.0% 
Lithium greases 0.1% 
Asphaltic compounds 33.5% 


. 

~ 
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This latter grade included gear compounds and ex- 
treme pressure gear lubricants, special steel mill 
greases, etc. 

C. To the greatest extent possible, raw materials 
are being obtained from domestic (Japanese) sources. 
The mineral oil components—largely spindle oils of 
the naphthenic type, together with some heavier vis- 
cosity red and pale oils—all originate with domestic 
refineries. 

Aluminum stearate, calcium, graphite, lead, and 
soda, are of Japanese origin. Beef tallow is imported, 
primarily from the United States, lithium hydroxide 
from the United States and from Germany, and whale 
oil (used to a limited extent) is processed in Japan. 

All new containers are produced in Japan. Good use 
is made of reconditioned drums in which certain pe- 
troleum products—bright stocks and steam cylinder 
vils—may have been received from overseas; nearly 
every refinery and grease plant maintains dram re- 
conditioning Facilicies. 

D. The methods employed for production have 
changed very little during the past five years. How- 
ever, there is gradual alignment under way with the 
manufacturing practices being developed in other 
countries. At present most of the production is of the 
open kettle type, deaeration is accomplished by vari- 
ous methods. Chilling or cooling is of the pan type, 
and milling machines are available in but a few plants. 

The use of dyes, partly to improve the color of the 
finished grades, and partly in keeping with the tra- 
dition dev eloped by early marketers whose imported 
stocks were of different colors for grade identification 
purposes, is quite general. Yellow, red, and orange are 
the popular colors. 

The introduction of additives in greases has pro- 
ceeded less rapidly in Japan than in certain other coun- 
tries. There is no domestic additive production, and 
in view of the overriding policy of conserving for- 
eign exchange to the utmost, additive imports have 
been held to minimum levels. The one type of addi- 
tive in general use in greases manufactured in Japan— 
and it, too, is available from domestic sources—is lead 
soap, which is used primarily in the manufacture of 
extreme pressure lubricants. 


There is reason to believe, however, that a more 
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general use of additives will be made, but this prob- 
ably will come only as the result of an educational 
program on the part of the grease manufacturers, in 
making the users of their products more keenly aware 
of certain advantages of additives for critical applica- 
tions. 

ll. Marketing 

A. In the past, there existed an organization com- 
posed of Japan’s grease manufacturers. However, it 
functioned more along the lines of a cartel, with per- 
haps, greater emphasis on market quotas than on im- 
provement of product. Now, a progressive organiza- 
tion is in existence—known as the Japan Grease Insti- 
tute—the JGI—which is modeled somewhat along the 
lines of the National Lubricating Grease Institute of 
the United States. 

Some standardization of trade, production, and 
identification practices have resulted from this or- 
ganization’s efforts. For example, there has been a 
general adoption, in the industry, of the NLGI pene- 
tration ranges for grade differentiation, and such us- 
age is increasing. There is slightly less standardization 
or continuous calibration of laboratory equipment 
used for control purposes than might be expected, but 
a large measure of uniformity in quality control exists. 
New testing equipment is being added almost con- 
stantly to the laboratories of the various grease manu- 
facturers. Testing standards are those of the Japan 
Engineering Society (JES), which have their counter- 
parts, with ASTM testing methods. 

B. There are approximately 23 grease manufactur- 
ers in Japan. Of these, five are affiliated with the major 
petroleum refiners (of Japan) and the remainder are 
independents. The “Big Three” of Japan are, in the 
order named and on the basis of their 1955 production 
records, the following: 


Showa Oil Co., Ltd. (affiliated with the Shell group). 

Kyodo Yushi Co., Ltd (a completely independent 
firm of whom more will be written later in this 
article). 

Maruzen Oil Co., Ltd. (an independent refiner, but 
who works closely with Union Oil Co. of Cali- 
fornia). 


These three produced some 43°, of the total grease 
manufactured in Japan in 1955. 
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C. Japan’s grease manufacturers usually engage in 
marketing their output under their own brands— 
either through their own sales personnel, or in com- 
bination with agents and distributors. Additionally, 
some of the larger independent manufacturers are sup- 
pliers to the trade— particularly that of some of the 
larger major petroleum marketers of Japan. Mean- 
while, though, they maintain an active sales distribu- 
tion of their own brands. 


D. As to types of containers, the greatest demand is 
for 35-pound pails, usually filled to 15 kilos in accord- 
ance with commercial practices prevailing in Japan. 
There is considerable demand for packing in two and 
five pound tins, and a considerably smaller demand 
in one pound tins. On the part of the larger industrial 
users, there is a substantial demand for packing i in 400 
pound drums. 


lll. Kyodo Yushi Co., Ltd. 


While the foregoing portion of this article has dealt 
with the grease industry in general, as it exists in Japan 
today, it is of some interest to consider the activities— 
and expansion plans, of an individual Japanese grease 
company which is indicative of the over-all pattern 
of the industry. For that reason, the invitation to visit 
the plant of Kyodo Yushi Co., Ltd., during the latter 
part of August, 1956, was welcomed. 


Located near the Tsujidi station, in the outskirts 
of Yokohama, and thus, ideally situated to serve that 
adjacent, highly-industrialized area—as well as having 
access to export possibilities at a later date—Kyodo 
Yushi have their expansion plans translated into reality. 
At the time of the visit, much new equipment was in 
process of installation, with completion being sched- 
uled for the end of the current year. 


The immediate production goal is set for some 20,- 
000 pounds each eight-hour day, of soap-type greases. 
It is interesting to observe, too, that included in this 
production will be a much higher percentage of all- 
purpose lithium greases than is shown in the national 
average. Following is the proposed manufacturing 
schedule, expressed percentage-wise: 


Calcium greases 46. 

Soda greases 6.5% 
Aluminum greases 1.6% 
Lithium greases 
Other types 39.0% 


A—“ENTERING the plant of Kyodo Yushi we went to the 
office for a discussion of present production methods.” 


B—“BLUEPRINT of plant and proposed additions was ex- 
plained by Mr. Tashio Hasegawa, director of operations.” 


C—"THEN followed the inspection of plant No. One.” 
D—“INTERIOR is some 700 square meters of floor space.” 
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E—VIEW of the two story extension of plant No. One. 
F and G—NEW blending kettles are being installed. 
H—"ONE-LUBE, their own all purpose lithium product.” 


I—-LABORATORY will occupy second floor of the new 
building, will be Japan’s most modern grease laboratory. 


20 


Entering through the gate nearest to the rail- 
road, we went, first of all, to the office (A) for a 
discussion of present production methods, manufac- 
turing and supply problems, output figures, and ex- 
pansion plans. The blueprint of the plant and pro- 
posed additions was explained to us (B) in detail by Mr. 
Tashio Hasegawa, director in charge of operations, 
and Mr. Teruo Okuda, business manager of Kyodo 
Yushi. 

Then followed the inspection of the plant itself. 
The largest structure, called Plant No. One (C—out- 
side, D, interior), and comprising some 700 square 
meters of floor space, is being supplemented with an ex- 
tension (E) two stories in height, which will house the 
new blending kettles (F, G) now being installed. Plant 
No. Two, of 400 square meters, contains much of the 
equipment for specialized grades of grease, and Plant 
No. Three, of 160 square meters, is the site of the cut- 
ting oil manufacturing and testing equipment. Kyodo 
Yushi produce cutting oils, in addition to greases, and 
are constantly engaged in testing, on actual shop- 


H 


NLGI SPOKESMAN 


+4 
E 
4 
|_| 


type equipment, and on metals, the cutting oils which 
they manufacture. 

Warehouses numbers one, two, and three with a 
total of 450 square meters of floor space are stocked 
largely with containers—filled and empty—not only of 
Kyodo Yushi’s own brands—such as “One-Lube” (their 
all purpose lithium product) (H) but with the contain- 
ers of the various major marketers for whom Kyodo 
Yushi manufacture under those marketers’ brands. 

The present laboratory, of 100 square meters of 
floor space, (1) will occupy the second floor of the 
new 500 square meter office building when the latter 
is completed. This will be the most modern, up-to-date 
grease testing laboratory in Japan. 

New tankage, for the storage of lubricating oil 
components required for grease manufacture is be- 
ing erected (J and K). These will be of approxi- 
mately 2000, 3000 and 4000 barrel capacity, respec- 
tively. 

The tour of inspection finally brought us to that 
which is completely unknown in industrial installa- 
tions of our western world—but which is a feature of 
nearly all Japanese plants—a religious center. At the 
Kyodo Yushi plant, this was, of course, a Shinto 
shrine (L and M). Erected and maintained by manage- 
ment, this shrine serves as a perpetual reminder of the 
ever-presence of that which is other than a purely 
material concept of daily life. In Japan, shrines are 
used in factories and plants to provide for the protec- 
tion of workers against industrial accidents. We were 
told that the safety record of the personnel of Kyodo 
Yushi has been at its highest point since the erection of 


this shrine. 
Continued on page 22 


J—NEW tankage for storage of lubricating oil components. 
K—TANKERS will hold 2000, 3000 and 4000 barrels. 


L and M—TOUR finally brought us to that feature of 
nearly all Japanese plants—the Shinto religious center. 


APRIL, 1957 


i 


IV. The Future 


Japan’s grease industry is vital, active, and progres- 
sive. Every effort is being made to improve the qual- 
ity of production—by the introduction of newer tech- 
niques and processes, and by newer types of equip- 
ment. There is the immediate goal of complete self- 
sufficiency for Japan’s industries, and there is the 
promise that in the near future, quantities of high 
grade greases, produced in Japan, will be finding their 
way into the markets of Southeast Asia in ever-increas- 
ing quantities. 

And, traveled members of the petroleum industry 
will be encountering the products of Japan’s grease 
manufacturers, not only in Japan itself, but in other 
parts of the world as well. Because, the world will be 
their “home.” 

Japan’s lubricating grease industry has today reached 
a sound and enviable position. And tomorrow—what- 
ever else tomorrow will bring—the progress of the past 
few years certainly will be continued. 4 


Bearing and Grease 


HAT ROLLER BEARINGS have seen today’s 
development owes much to the benefit of grease, 
and bearing makers should well be grateful to 

grease. They should also have concern in grease, and 

assist and strive toward improvement of grease prod- 
ucts. 

In view of Japan’s meagre petroleum natural re- 
sources, particularly in view of current conditions 
where high-grade lubricants are nearly entirely lack- 
ing, the role played by grease is of course highly im- 
portant; and concern was there since pre-war days. 
However, the state of affairs seems to have been such 
that the general level of common sense of machine- 
work technicians permitted only concern and no ac- 
tive measures. Few machine-work technicians like 
chemistry, most abhor it, and the words of chemical 
workers meant little to them. They knew nothing of 
whether a given product can be used for machines, 
or in what respects it was inferior; and grease makers 
themselves gave inadequate explanations for the bene- 
fit of these users. 

After the war, roller bearings began to be used for 
vehicles of the National Railway, and after accidents 
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began to occur testing methods for grease were made 
strict. Testing apparatus for grease, such as the four- 
sphere model and the pendulum type oil-property 
testing apparatus, and others, were popularized under 
great pressure; and at present companies concerned 
with lubrication all have a basic selection of testing 
apparatus, whether they are maker or user. The result 
of this is that users who had formerly used products 
on basis of maker recommendations, or simply vaguely 
with no discrimination, now turn up with numerous 
involved demands. It is not hard to imagine that grease 
sellers are having a difficult time in their selling, and ac- 
tually several such complaints have been registered. 

One feels consternation when formally asked what 
type of grease one wants for bearings. Such reversal 
of attack has rarely occurred in the author’s experi- 
ence, however, and when such questions did come up 
requests were made each time for the improvement 
of points currently giving difficulty, and slow prog- 
ress was made thus far on a trial-and-error basis. 


By Y. MATSUMOTO, Tokyo Bearing Company 


It is most desirable, of course, that grease makers 
should produce truly trustworthy material for bear- 
ings—grease products that are unfailingly fitted for 
specific uses of bearings. Unfortunately, it was not 
possible hitherto in Japan to expect the abundant ex- 
perience and guaranteed raw materials to enable this, 
and only through need certain data had been compiled. 
There have been great improvements in this point re- 
cently, but much is still to be corrected. Setting aside 
what is most desirable, it is necessary for users and 
makers to cooperate in this matter in view of current 
conditions: for chemical technicians and machine- 
work technicians, in other words, to debate and co- 
ordinate themselves in order to study for progress. 


Grease Life 


The product most greatly needed by bearing mak- 
ers at present is grease for sealed bearings. The appear- 
ance of a grease product with a long life-span as 
the bearings themselves is anticipated, and for this a 
somewhat higher price will be willingly paid. Al- 
though essentially there is no relationship whatsoever 
between the life of bearings and the life of grease, 
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were it possible to seal grease in a bearing for ten or 
fifteen years’ use with no deterioration the use of 
bearings would be greatly expanded, and there would 
be a great contribution to machine planning. 


It is generally recognized that the life of a bearing 
has come to an end when the rolling surface flakes due 
to the fatigue of rolling. In the case of grease it is diffi- 
cult to decide when its life has ended. Although one 
can claim that it is no longer useful when lubricating 
power is gone, it will naturally vary depending on 
use as to how much loss of power will indicate the 
end of its life-span, and this is indeed a difficult ques- 
tion. There should always be a difference in life span 
between use at about 50° C. and use at 70° C. Grease 
property also makes a difference, but if we designate 
(for grease used most universally in Japan) that cup 
grease is used at below about 50° C. and fiber grease 
is used at below 80° C., it is generally recognized that 
life spans are as follows: 


= 60 x d.n.H 
D= 0.8x cylindrical roller bearing 
60.d.n.H 
D= aches conical roller bearing 
60.d.n.H 
D= aS spherical roller bearing 
60.d.n.H 
d: axial diameter 
n: number of revolutions per minute 
H: number of hours of work per day 
D: number of days of grease life 


When a national product grease of superior grade 
was used, the maximum life-span up to now has been 
about twice the calculated value of those listed above. 


Grease makers have taken into consideration the 
possibility of losing work if the life of grease prod- 
ucts should become too long, and they seem to rec- 
ommend that grease be changed after a year or so; but 
in actual sites of work such yearly change is cumber- 
some due to such factors as dust and washing. Small- 
model machines, particularly, and small-model bear- 
ings such as conveyor bearings are numerous in num- 
ber, and when one reflects on the troublesomeness of 
operations, one cannot help but hope for a life-span of 
ten or fifteen years. In the case of small-model motors, 
if we regard ‘that the axial diameter is 25 mm., and 
operation continues for ten hours every day at 1800 
r.p.m., the life will be barely one year according to the 
calculation set forth above. If grease change is con- 
ducted at the site of work one year later there will 
be intrusion of dust, and bearing abrasion will be 
speeded up. Motors for agricultural use are also 
harmed by burning, by too little or too much grease 


In these respects, we will be most gratful if the life- 
span of grease in use today can be extended to five to 
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ten times as long. And we request that it be made 
clear how much grease life is shortened by tempera- 
ture action. 
Grease for High Velocity Purposes 

When a very small quantity of grease, 1-4 mg., is 
put in a bearing and this is rotated at a relatively high 
speed (50,000 r.p.m.), the friction increases rapidly 
in a short period of time (30 minutes or so), and the 
danger point of lubrication will be reached. Practical 
tests have been conducted regarding this point, and it 
is known that above certain limits of high velocity 
(high d.n values) long hours of operation can no 
longer be expected of grease. Under the most normal 
conditions of use, the following velocity limits have 
been obtained experimentally: 


dn = 120,000 .::.....- cylindrical roller bearing 
10008 conical roller bearing 
80,000 .......«:. spherical roller bearing 


By careful use, that is, by observing the grease life- 
spans as explained above and by taking care that no 
dust enters, there have been instances where opera- 
tions lasted without event at nearly twice the values 
given above; but on the whole the limiting velocities 
are as given above. 

In order to rationalize machines, operational speeds 
have been raised considerably lately, and although 
there is a relationship with life-span, grease products 
with higher limiting velocities are looked for. At a 
time when properties of oil seals are improving rapid- 
ly, there is ample possibility that grease, which is diffi- 
cult to wash, will be substituted by oils; under the 
circumstances it would be most desirable if the lim- 
iting d.n. values can be raised to about twice as much. 


Other Matters 

Workers with machines need grease free of dust and 
foreign matter for purposes of high velocity and of 
lessening friction wear. Since it appears that dust elimi- 
nation is impossible after purchasing the grease, seri- 
ous considerations are awaited. 

As one characteristic of grease, the ease of sealing 
treatment has been pointed out. It is important that 
the viscosity does not increase and drip out after long 
hours of use. It is not clearly specified as to what extent 
of sealing treatment is required to be safe; and clear- 
cut answers should be given in relation to d.n values 
and temperature of use. 


Conclusion 
The problems noted above are those posed by bear- 
ings on grease at the present time. Some cannot be 
solved by grease maker alone, while others cannot 
be solved by bearing maker alone. It is anticipated that 
they be solved as soon as possible by the cooperation 
of both; and the valuable experiences of the users are 
needed in the solution. Timely suggestions from the 
users will be appreciated. : 
Reprinted from Kyodo Grease Times, November, 1955. 
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By J. H. Flanagan 


Standard Oil Company (Indiana) 


PREPARING THE 
SALES PROGRAM 


Calculated to Successfully 
Market a Lithium 


Multi-Purpose Grease 


Brief History 

IRST ANNOUNCEMENT OF such a product 

was made in mid-1953. It was believed at that 

time the biggest chance for acceptance would 
be in the construction field and among large for-hire 
freight and passenger carriers. This belief was tied 
in with the characteristic high turnover of employees 
of such concerns who are assigned the job o lubri- 
cating equipment. The fact that they could not apply 
the wrong product, if only one was involved, was 
considered ample justification for the higher price of 
the lithium product. It was not believed originally 
that farm consumers or service station dealers would 
manifest interest. But in the short period since mid- 
1953 our sales of automotive-type greases have come 
to be made up of the two grades “of lithium multi- 
purpose grease to the extent of 65°% of the total. Our 
half-year manufacturing budget for the latter half of 
1953 was 1,500,000 pounds (one grade). Our 1956 
budget two grades is 10,250,000 pounds. All classes 
of customers became interested in the “lithium” 
greases. 


Generally, our programs are expected to produce 
sales results with regard to the complete line of motor 
oils, greases, and gear lubricants. Within their frame- 
work we have ‘always found it possible to exert a os 
major part of the emphasis on one class of product. 


“SAMPLE is packaged in five ounce tooth paste tube. 


Sales Personnel 
that -lessee dealers are independent businessmen 


Twenty-three sales divisions arranged in nine regions. operating service stations leased from our company. 
be 5 level supervision is exercised by the nine regional Agents and sales agents are exclusive employees 
and 23 divisional managers. Typical divisional set up working on a commission. Agent’s salesmen are em- 
is Table I. ployees of agents and sales agents. They do not 

At the very front line it should be kept in mind work for our company. Agents and sales agents 
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y Can 


Heavy duty, scraper frame with 
rugged paddle arms for high H.P. 
input. 


Counter-rotating de-stratifying arms 
of extremely heavy construction 
for high H.P. input. 


Hinged scraper blades contact 98%, 
of inside surface for the ultimate 
in heat transfer efficiency. 


WARREN, PA. 


Farsighted management at this petroleum products 
plant is expanding with SW equipment to achieve 
peak production from a single investment. SW's ‘‘double 
motion’’ mixing equipment gives fast, efficient, and 
thorough grease processing that will automatically 
increase your product yield. SW Grease Kettles can 
be supplied in steel or alloy material and can be 
designed for direct fire or steam jacket heating. Send 


us your mixing problem! 


Piants at Warren, Pa. 
and Titusville, Pa. 


Offices in Principal Cities 


STRUTHERS WELLS PRODUCTS 


PROCESSING EQUIPMENT DIVISION 


Crystallizers . . . Direct Fired Heoters .. . 
Evoporators .. . Heat Exchangers .. . Mixing 
ond Blending Units . . . Quick Opening Doors 
- « « Special Carbon and Alloy Processing 
Vessels . . . Synthesis Converters 


BOILER DIVISION 
BOILERS for Power and Heat .. . High and 
Low Pressure... Water Tube... Fire Tube... 
Package Units 

FORGE DIVISION 
Crankshofts ... Pressure Vessels . . . Hydraulic 
Cylinders . . . Shafting . . . Straightening and 
Back-up Rolls 


MACHINERY DIVISION 


MACHINERY for Sheet and Structural Metal 
Forming . . . Tangent Benders . . . Folding 
Machines . . . Roller Table and Tumble Die 
Bending Machines .. . Press Brakes . . . Punch- 
ing and Notching Machines . . . Forming Dies 


qo 
Be GREASES! 
| 200 Suny | 
2 
STRUTHERS WELLS Corporation 


sell and deliver to consumer customers and deliver to 
a portion of the service station dealers. (Other dealers 
in population centers are supplied by salaried drivers. ) 
It should be understood that the foregoing statements 
about supply are confined to the supplying of greases. 


Sales Aids 


Demonstration sample is packaged in five-ounce 
tooth paste tube. It is easy to carry. It lends itself 
to showing the actual product to the customer, 
and for demonstrating it. Our provisions for the year 
1956 were to provide 20,000 of these tubes or about 
three for each sales representative who calls on cus- 
tomers. Perhaps this is more than we need or less. A 
year’s experience will tell the story. Favorite demon- 
stration in front of customer is to put a “gob” of this 
grease and conventional grease on the exhaust mani- 
fold of the sales representative’s car or truck. The 
conventional grease melts quickly while the lithium 
grease stays put. This quickly impresses the customer 
with the heat resistance of the lithium product. 


TABLE | Twenty-three sales divisions in nine regions. 


Selling Literature 
For use by the many, representatives who solicit 
the farm trade, we provide a combination product- 
sales presentation card and price card. This is one of 
several which in total cover the principal selling motor 
oils and greases and gear lubricants. They fit into a 
convenient slot on the inside front cover of the per- 

manent holder for the order book. 


For use by other sales representatives calling on the 
larger consumers and dealers, we have the sales manual 
product sheets. They can be used in a regular three 
ring sales portfolio, or they can be kept in tne regular 
sales manual binder. Most of these sales will be trans- 
acted with customers buying on a motor oil and auto- 
motive lubricants contract, and the price list should 
be part of the selling equipment. 


Timing of Sales Programs 
Seasonal variations fix the timing for our selling 
efforts to service station dealers as follows: 


Top level supervision is exercised by the nine managers. 


Manager 


Assistant 
Manager-Consumer 


| 


Sales Mgr.-Consumer 


| 


Assistant 
Manager-Reseller 


Sales Mgr.-Reseller 


| 


Assistant Aasietant Sales Assistant Special 
Sales Mgr. Manager-Consumer Sales Manager- Representatives- 
Training Reseller Reseller 
Special Representative 
Consumer ] Reseller 
Salesmen 
Chief Lubricating | 
Consumer Salesmen Engineer 
Lessee 
| Dealers 
Industrial 
Agents and 
Salesmen 
Sales Agents Beater 
| Assistants 
Agent's Salesman Chief Automotive 
Engineer 
| 
Automotive 
Salesmen 
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ITS 


MULTI-Properties 


MAKE IT 


MULTI-Purpose 


Micrograph showing soap structure of lithium 
base lubricating grease made from 12-hydroxy 
stearic acid. Courtesy of Sinclair Research Lab- 
oratories, Inc. 


IN CHARACTERISTICS IN APPLICATION 


@ Non-corrosive @ Prepacking anti-friction bearings 

@ Water resistant @ Lubrication of plain and anti-friction rotating 
@ High heat resistance bearings 

@ Rheological properties @ Lubrication of vehicle chassis points, wheel 
@ Eliminates abnormal wear bearings, universal joints and water pump 

@ Soap oxidation stability @ Lubrication of high-temperature ball bearings 
@ Cold operating properties 


@ Aircraft, artillery, instrument and general ord- 
@ Oxidation and shear stability nance maintenance 


@ Mechanically and chemically stable 


IN MARKETING 


@ Lower inventory 


IN INDUSTRY 


@ Ordnance 


@ Less dispensing equipment @ Manufacturing 
@ No chance for misapplication @ Farm equipment 
@ Reduction in lubricating time @ Transportation 


@ One grease lubricates a vehicle @ Industrial maintenance 


TEN YEARS PRODUCTION EXPERIENCE AT YOUR DISPOSAL 


Lithium Corporation enjoys an established acceptance among grease makers—and for ‘‘multi- 
reasons’’ too: production experience, unsurpassed facilities, available inventory and immediate 
shipment—all combine to assure a reliable source of consistently uniform LiOH-H.O. Since 
we are equally interested in developing better lithium products, why not get in touch with us 
on your lithium hydroxide problems? A card or letter will bring immediate response. 


LITHIUM CORPORATION 
OOF AMERICA, ING. 


2575 RAND TOWER, MINNEAPOLIS 2, MINN. 


PROCESSORS OF LITHIUM METAL« METAL DISPERSIONS BRANCH SALES OFFICES: New York « Chicago « Bessemer City, N. C. 
METAL DERIVATIVES: Amide» Hydride = MINES: Keystone, Custer, Hill City, South Dakota « Bessemer City, N.C. 

SALTS: Bromide « Carbonate « Chloride « Hydroxide« Nitrate Cat Lake, Manitoba « Amos Area, Quebec 

SPECIAL COMPOUNDS: Aluminate « Borate « Borosilicute « Cobaitite* Manganite PLANTS: St. Louis Park, Minnesota « Bessemer City, N. C. 

Molybdate « Silicate « Titanate « Zirconate « Zirconium Silicate RESEARCH LABORATORY: St. Louis Park, Minnesota 


| 
bends ahead in industrial applications {or lithium 


January-February—The Mid-Winter Lubrication 
Needs 

March-May 31—The Spring Change Period 

June 1-August 31—The Vacation Period 


September | to December 31—Getting Ready for 


Cold Weather 

Programs offering incentives to the customer to 
buy during certain fall months and spring months 
seem to produce best results in the farm market and 
among the small volume in town consumer customers. 
There is need for some continuing incentive of lesser 
amount in other months to meet emergency needs. 
The industrial consumers and commercial consumers 
tend to buy on an even- flow basis, either throughout 
the year or throughout the construction season. Thus, 
programs for reaching this class of trade of necessity 
must be of the “Constant Effort” type. 


Other Direct Influencing Factors 


Service Station Sales 
Each spring, when the lubrication guide becomes 
available, an organized presentation should be made 
available to reseller salesmen who should distribute 
the guides and solicit a grease order when so doing. 

Salesmen furnish drain tabs and wall charts to 
service station dealers at regular recurring intervals. 
When furnishing a supply, contacts should be utilized 
to solicit a grease order. 

Consolidating all the sales aids into a brochure af- 
fords the salesman a selling tool to utilize in promot- 
ing lubrication service merchandising which should 
always be at a time when a grease order is solicited. 

Maintain a dealer purchase record to be posted by 
salesmen. When monthly postings are made, a logical 
Opportunity to solicit a grease order is afforded. 

Endeavor to have dealers maintain a record of re- 
tail lubricating job sales and work toward a goal of 
eight to ten lubrication jobs per 1000 gallons of gaso- 
line. This will enhance dealer profits in all income 
classifications and increase grease sales. 


Consumer Sales 
Sales contests during lull periods seem to maintain 
interest both in the area of selling to farmers and as 
well as to commercial and industrial consumers. Our 
practice is to have these contests wind up as of June 
30. If a good start is not attained earlier in the year, 
an opportunity, particularly in the rural, is afforded 
during a relatively slow month like May to put on a 
blitzkrieg and wind up with a six months’ gain. 
Recent contests we have conducted during this 
period are: 
1954—Angling for grease sales. Pay off a limited 
number of spinning rods and reels and tackle boxes. 
1955—Sharpen up your sales approach. Increase 
grease sales. Pay off a limited number of Cory elec- 
tric knife sharpeners. 
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1956—Lighting the way to more grease sales. Pay 
off several hundred giant combination search lights 
and electric blinkers. 


Adequate Products Stocks 


We make a 100°, inventory check by brand and 
package at every storage point on June 30 and De- 
cember 31. Once this was started, it was possible to 
add shipments and subtract closing inventories and 
thus establish sales by brand and package for each 
six months’ period by sales division. We are able, there- 
for, to estimate sales flow and by allowing for a 
reasonable increase over the previous year barring 
some abnormal situation we are able to maintain ade- 
quate stocks and in the case of a fast-moving product 
like a lithium multi-purpose grease we are able to 
average an inventory turnover of 2.6 times per year. 
(If any extended stocking period is involv ok we or- 
ganize a committee that meets weekly to follow up 
all phases of stocking.) 


Special Service Station Level 


Our reseller salesmen use inventory selling forms 
during the stocking period concerned with the spring 
and fall merchandising programs. These seem to result 
in adequate stocking by service station dealers. 


Program Announcement Letter 


Get it in the mail sixty days before the program is to 
go into effect. If there are any supporting materials 
such as direct mail selling brochures, etc., have them 
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DEMONSTRATION stimulates products sales meetings. 
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American Potash & Chemical Corporation, through its subsidiary, 
American Lithium Chemicals, Inc., is a basic supplier of Lithium 
Hydroxide Monohydrate — vital to high quality multi-purpose greases. 


one grease...in place of many 
...f£0r industrial lubrication needs! 


Multi-Purpose Grease provides 
these outstanding properties... 


* Water resistance 

¢ High temperature bearing performance 

+ Low temperature pumpability 

¢ Greater chemical and mechanical stability 
« Stepped-up oxidation resistance 

* Rust and corrosion prevention 


“ONE-TYPE” grease for every purpose can now prevent the 
misapplication of lubricants in equipment, provide economies in 
storekeeping and manpower by eliminating special-purpose grease 
products. Lithium-base, multi-purpose lubricants simplify 
maintenance and minimize dispensing equipment required in 
industrial, farm and mobile equipment. A vital ingredient in 
these tough and versatile greases is Lithium Hydroxide 
Monohydrate, which imparts the ability to withstand wide 
ranges in temperature, water contamination and variable loads 
and speeds. For everything—from electric motors to locomotives — 
lithium-base greases will do the job and do it better. 


Write for informational bulletin containing technical data on Trona* Lithium Hydroxide Monohydrate. 


American Potash & Chemical Corporation 


@TRADEMARK APS 


OFFICES - 3030 West Sixth Street, Los Angeles 54, California 
99 Park Avenue, New York 16, New York 


Producers of: BORAX + POTASH + SODA ASH + SALT CAKE + LITHIUM * BROMINE * CHLORATES + PERCHLORATES 235 Montgomery Street, San Francisco 4, California 
+ MANGANESE DIOXIDE + and a diversified line of specialized agricultural and refrigerant chemicals 1320 S.W. Broadway, Portland 1, Oregon 


214 Walton Building, Atlanta 3, Georgia 
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arrive at division warehouses at least thirty days before 
the program is to go into effect. If mimeographing 
specialists are available, produce an illlustrated letter. 
If local sales divisions prepare any local prospectus 
(this should be encouraged), a good tie-up with the 
announcement letter is to furnish a prospectus with 
an illustrated front cover and duplicate this front 
page in quantity so it can be used as a cover for the 
illustrated letter. Do not make the letter any longer 
than is necessary to cover all essential details. 


Follow-up Sales Letters 


Prepare a letterhead which will tie in with the illus- 
trations on the announcement letter. 

Bulletins on this letterhead ranking division in 
terms of percentage of objective attained seem to find 
favor if the original objectives are fixed on a fair and 
realistic basis. 

Objects which can be affixed to a letter to demon- 
strate a point, old shoe sole, worn-out sock, old razor 
blade, miniature three-cornered pants all can be tied 
to the phrase, “It’s time to change.” This generalization 
can be used to keep interest sustained during a change- 
over season. 

The use of plastic objects cemented on to paper 
thus permitting the “rebus” style approach in a short 
promotional bulletin seem to attract interest. 

Cartoon bulletins published weekly all tying in with 
some one theme such as “It is time to lubricate!” have 


attracted interest. 


TWO light bulbs will serve for the product demonstra- 
tion hot and three beakers can show water resistance. 
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Interest Stimulating Product Sales Meetings 


A typical example of an actual meeting would be 
the best way to approach this phase of the subject. 


The product—an all-purpose lithium grease. 
The product demonstration cold. 


Mount three simulated bearings on spindles on a 
piece of plywood, pack them with conventional 
chassis grease in one, soda soap grease for another, 
lithium grease for third. To the top of each is affixed 
a thin wire with a hook on the other end on which 
weights can be suspended. Put entire assembly in box 
surrounded with dry-ice. After a few minutes, take 
out and add weights to the three hooks. Lithium 
grease will require less weights to move the simulated 
bearing thus demonstrating its ability to resist cold 
without becoming too thick. 


The Product Demonstration Hot 


Have two light bulbs connected to a source of 
electricity and mounted on a piece of wood. Put a 
gob of conventional chassis lubricant on one and a 
gob of all-purpose lithium grease on another. Turn 
on the juice and soon the conventional product will 
melt and run off while the lithium grease still stays 
put. (The front line sales representative can put on 
the same demonstration by putting gobs of the two 
greases side by side on the exhaust manifold of his 
car.) 


The Product Demonstration for Water Resistance 


Three beakers on hot plate; fill with water; heat to 
boiling. Drop some conventional lime soap into one. 
It melts. Drop some conventional soda soap into an- 
other. It emulsifies. Drop some all-purpose lithium 
grease into another. It remains intact. Coat a portion 
al the inside of an Erlenmeyer flask with a soda soap 
grease. Coat another with all- -purpose lithium grease. 
Fill partially with cold water and shake vigorously. 
The layer on the flask coated with soda soap tends 
to break down and disassociate; the layer of all-purpose 
lithium grease remains unaffected. 


Product Demonstration—Resistance to Change in 
Consistency in Working 


Using conventional grease workers, work soda soap 
grease sixty strokes up and down, work lithium grease 
sixty strokes up and down. Soda grease will tend to be- 
come semi-fluid and can be poured from the grease 
worker. Lithium grease will be relatively unchanged 
in consistency and will not pour from the grease 
worker. 


Other demonstrations somewhat more complicated 
which will illustrate pumpability, storage, and_sta- 
bility could be devised. 

‘ Continued on page 32 
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As alert jet pilots of this country’s air defense stand always ready to 

guard our nation’s security—Jones & Laughlin Steel Containers pro- 

tect your products by providing dependable packaging that assures 

safety in transportation and storage. Precise fabrication provides 
accuracy in all fittings and closures. 

J&L drums and pails are chemically cleaned and dried by the JaLizing 
process. This assures a clean and dry, rust-inhibiting surface and increases 
the adherence and durability of decoration and interior lining. 

Special protective interior linings are available to provide the best possible 
packaging for your products. 

Jal-Coat, J&L’s lithographing process, applies your trademark and sales 
message to the finished container . . . no side seam touch-up is ever required. 


Plants located at Atlanta, Ga.; Bayonne, N.J.; Cleveland, Ohio; Kansas City, Kansas; 
Lancaster, Pa.; New Orleans, La.; Philadelphia, Pa.; Port Arthur, Texas; and Toledo, Ohio. 


Jal-Coat, J&L's exclusive color 
lithographing process, adds 
sales appeal to your products. 


CONTAINER DIVISION 


STEEL CORPORATION -PITTSSURGH 4OS LEXINGTON AVE... NEW YORK 17.N.Y. 


i 
PROTECTION is our business, too 
/ 
? 
4, 
PETROLEUM, 
4 
: 
Jones &Laughlin 


About the Author 


J. H. FianaGan joined Standard Oil com- 
pany (Indiana) in 1930 and since 1938 has 
been the company’s merchandise manager 
in motor oils and automotive lubricants. 
Flanagan’s beginning years were with the 
departments of sales engineering and mar- 


ket research. A graduate of Michigan State 
University, Flanagan received his degree 
in chemical engineering in 1924. Before 
joining Standard Flanagan worked in 
the metallurgical department of the 
Chicago Pneumatic Tool company. 


Preparing the Sales Program 
Continued from page 30 

Recitation of facts concerning selling accomplish- 
ments would be valuable. In this instance, an experi- 
enced sales employee narrates the individual experi- 
ences on every sales contact made during a two or 
three day period. Opportunity is afforded him to show 
how he overcame various kinds of resistance such as: 
price, satisfaction with the product, I have enough on 
hand. 

Assign individual objectives. Close meeting on an 
inspirational note. 

In this brief period I have tried to explain to you 


some highlights of the programs we have followed to 
build up our sales of lithium multi-purpose greases. 
They have certainly been translated into results when 
it is considered that in three years we started from 
scratch and are now able to sell about two-thirds of 
our volume in the form of these higher priced lithium 
soap greases. It was not until we achieved this per- 
formance that we were able to maintain total grease in- 
ventories at a desired level, and our net profit on the 
sale of grease after all marketing costs, has gone from 
a deficit to a black figure. It is hoped that in this short 
discussion it has been possible to leave with you some 
impressions which may be of value to you in carry rs 


on similar sales programs. 


MILL 


( for petroleum foroducts) 


Built into this modern high production 
Jayhawk Mill are the features you 
have always wanted: 


STRENGTH to withstand severe service, 
POWER to handle any material, and 


SIMPLICITY so that any operator can 
handle and understand it. 


Write for full details -- today. 


THE JAYHAWK MANUFACTURING CO., 


INC. 


120 North Adams Street ~- HUTCHINSON, KANSAS ~— Phone MOhawk 2-6696 
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Eprror’s Nore—The article 
expression of his opinion... 


THE RAINBOW-— 


Does It Point to a Pot of Gold? 


written below was offered by Mr. Ebrlich and is an 


it does not reflect the opinion of the editor or the 


By M. EHRLICH, American Lubricants, Inc. 


Board of Directors of the National Lubricating Grease Institute. Mr. Ebrlich is 
vice president of American Lubricants, Buffalo, N. Y., and is active in NLGI 
Technical Committee activities. He has previously authored technical features 


for the NLGI SpokesMan. 


N ANY HUMAN endeavor, new moves must be 
considered, not only as to how they will affect 
us at once, but also for long-term ‘implications. 


Our history and literature are full of examples of the 
need for such long range thinking. 


This point is capable of much amplification, and has 
many fascinating ramifications. But this is being 
written because of what I believe to be urgent con- 
siderations facing the lubricating grease industry. One 
current trend has some extremely serious long-range 
implications; but we are losing sight of these in our 
jockeying for short-term sales advantages. This is in- 
tended as a brief discussion of the problem, a presenta- 
tion of a possible approach, and a warning. 


Sales angles must be considered in the formulation 
and development of all products. Even giveaways are 
concerned with their appeal or lack of appeal to the 
recipient. There can be no doubt that attractive 
greases will have sales appeal; and sales appeal sounds 
good to every manufacturer and marketer. 


Yet we are not producing consumer products in 
the usual marketing sense of the word, but rather 
technical or engineering materials. Blue coal, and blue 
gasoline, and a blue dress have virtues—sometimes for 
their identification features, and sometimes for aes- 
thetic reasons. Mixing blue coal and red coal, or blue 
gasoline and red gasoline, should cause no trouble for 
the consumer. And the mingling of a blue dress with a 
red sweater may even have its attractive aspects to 
both the consumer and impartial observer. However 


APRIL, 1957 


the mixing of a blue grease and a red grease could lead 
to trouble. 

Some lubricating greases are operating under con- 
ditions so mild that a large factor of safety exists. 
Others are lubricating quite adequately, but w ‘ith little 
margin between the capabilities of the lubricant and 
the requirements of the application. Such a narrow 
margin is not infrequent, sometimes because price is 
so large a consideration that a more suitable lubricant 
will not prove acceptable; sometimes because one lubri- 
cant is operating in many applications, leading to com- 
promises; and often because a well-iubricated machine 
is later run under higher speeds and loads, thereby de- 
creasing the factor of safety. 

Not too many years ago, the question of grease 
compatibility was generally avoided. Lubricating 
greases were made generally from three soaps—one for 
high- temperature, and two for ordinary-temperature 
applications. Contamination did occur, but compati- 
bility was not a widespread problem. In recent years, 
a number of papers have indicated the extent to which 
compatibility should be considered. 

In marketing dyed greases though, we expect a 
marked increase in the extent of compatibility involve- 
ments. Look at it from the grease user’s viewpoint. He 
is told to stop thinking about what grease suits a given 
application, but to use, for example, “the red grease.” 
Greases made from a variety of thickeners, both soap 
and solid, are marketed in red color. Any one of these 
in the right grade might perform well in a given appli- 
cation. But some mixtures of these lubricants would 
cause equipment to fail. Thus the “use the red grease” 
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marketing aid can lead directly to service complaints. 


Other problems must be considered as well. Cost of 
dye is significant. A suitable color may be achieved 
inexpensively; but some dyes add significantly to ma- 
terial cost. Furthermore, in order to make some colors 
show up, lighter colored, more costly oil stocks are 
required. Thorough kettle cleaning becomes more im- 
portant. The thorough cleaning of accessories—pumps, 
lines, valves, filters, mills, etc.—is made more necessary, 
yet extremely difficult, further adding to costs. The dye 
powders get into the strangest places, showing a close 
resemblance to the fabulous fellow on the flying 
trapeze. To compensate for all of these costs, a signifi- 
cant increase in lubricant price is inevitable. Yet none 
of these costs is nearly as significant as the possibility 
of service failures due to incompatibility of similarly- 
colored greases. 

Must we then relinquish the virtues of dyed greases, 
or is there a solution? I believe a remedy can be found 
—on an industry wide basis. A committee could be 
created, whose function would be to explore the prob- 
lem of artificially colored greases, in all its ramifica- 
tions (and these are legion, since distinctively colored 


Located at Harvey, Illinois, is one of the most extensive installations of its kind 
in the world—Sinclair Research Laboratories. These facilities are an for 
important part of Sinclair’s investment in the future. Here is where Sinclair 
engineers and chemists work to develop new products and improve the quality 
of existing ones. At these famous laboratories were developed the Sinclair 
lubricants now solving difficult problems in all branches of industry. If you have 
a special lubrication problem, write today to Sinclair Refining Company, 
Technical Service Division, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR REFINING COMPANY 


oils have long been employed with similar intent). 
Perhaps an industry wide color coding system could 
be created, based on the type of thickener used. Some 
may prefer a system based on intended use, although 
this will not eliminate the complications inherent in 
the chemistry of thickeners. And possibly careful de- 
liberation will only lead to the conclusion that nothing 
can be done. 


But I must express the hope that action, spearheaded 
by the NLGI, will be prompt and effective. We who 
make greases have problems. But the key to the whole 
matter lies with the user. We may confound him with 
color in addition to the confusions which are inherent 
in our variety of products, brand names and market- 
methods. As we compound the complications, we in- 
crease the likelihood that future equipment will not be 
grease lubricated. Thus in attempting to strengthen 
marketing, we may weaken the entire market. 


We have a strong industry. Let us keep it so! 


*Proudfoot, NL.GI SpokesMAN /5:9 (1951). O'Halloran, U. S. 
Pat. 2,588,279 March 4, 1952. Ehrlich & Sayles NLGI SpokesMAN 
17:11 (1954). McClellan & Calish, Lubrication Engineering 11:6 


(1955). 


“TOMORROW-LAND 
for LUBRICANTS... 


SINCLAIR PRODUCES 
OVER 500 SPECIALIZED 
LUBRICANTS 


TURBINES 
DIESEL ENGINES 
PLANT MACHINERY 
METAL WORKING 
AUTOMOTIVE EQUIPMENT 
and many other applications 
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Patents and Developments 


Complex Basic Aluminum Soap Greases 


Greases having the combined characteristics of 
high water resistance and high melting point, which 
characteristics are obtained in a composition contain- 
ing a complex basic aluminum soap, e. g., basic alumi- 
num, benzoate stearate, as og principal thickening 
agent, are described in U. S. Patent 2,768,138 issued 
to California Research peat 


Now by the use of the grease composition of this 
patent, it is possible to obtain one grease which has 
the combined characteristics of high water resistance 
and high melting point, as well as oxidation resistance. 
Such a grease has a wide variety of applications, par- 
ticularly where both water and high temperatures are 
encountered, such as in steel mill rollers and transfer 
table bearings, paper mill roll bearings, automotive 
wheel bearings under winter and flood conditions in- 
cluding use in amphibious military vehicles, high 
temperature cannery equipment, exposed control sur- 


Lubricating grease manufac- 
turers know that top value 
and peak performance go 
hand-in-hand. That's why 
Malmstrom’s NIMCO brands are 
specified. N. I. Malmstrom — largest 
processors of wool fat and lanolin 
products — produce quality compo- 
nents for grease production. 


N. I. MALMSTROM « CO. 


America's Largest Processor of Wool Fat and Lanolin 


147 Lombardy St., Brooklyn 22, N. Y. 
612 N. Michigan Ave., Chicago 11, Ill. 
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face bearings for aircraft, etc. 


By complex basic aluminum soaps is meant that the 
aluminum soap molecule contains at least one hydrox- 
yl anion for each aluminum cation, and at least two 
dissimilar anions substantially organic in character 
(i. e., substantially hy drocarbonaceous in character), 
the aluminum di- -soaps of said organo anions being 
water-soluble and preferably different in the extent 
of their individual solubilities in lubricating oils. 


The organo anions (or anions substantially hydro- 
carbonaceous in character) of the aluminum soaps of 
this patent are generally oleophilic (i. e., anions de- 
rived from acids which are oil-soluble); however, one 
organo anion has a greater solubility in lubricating oil 
than another organo anion. For purposes of simplifi- 
cation of the discussion of the characteristics of the 
organo anions of the complex basic aluminum soap, 
the organo anions of greater oil solubility are designat- 
ed as “relatively oleophilic” anions, and the organo 


COMMON DEGRAS 
NEUTRAL WOOL GREASE 


A small percentage of NIMCO Wool Grease 
Fatty Acids—naturally saturated fatty acids 
(free from rancidity)—gives your grease top 
stability, better performance. Write today 
for working sample. 


WOOL GREASE FATTY ACIDS 


Moisture 2% max. 
Unsaponifiable (Wool Grease Alcohols) 6% max. 
Saponifiable 94% 

Free Fatty Acid (as oleic) 55-60% 

Actual Free Fatty Acid Content 90% 
Saponification No. 120-130 

Free Inorganic Acid 0.2% max. 
lodine Value 20-40 
Apparent Solidification Point (titre) Approx. 44° C. 
Softening Point 45-48° C. 

% Sulfur No corrosive sulfur 
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anions of lesser oil solubility are designated as “rela- 
tively oleophobic” anions. 

In order to characterize further the organo anions 
of the aluminum soaps of this patent, characteristic 
properties of each of the organo-anions are noted as 
tollows: 

The basic complex aluminum soaps are prepared 
from acids substantially organic in character, at least 
one of which is relatively oil-soluble and another of 
which is relatively oil-insoluble. That is, the organo- 
acids of the relatively oleophilic anions are relatively 
oil-soluble, while the organo-acids of the relatively 
oleophobic anions are relatively oil-insoluble, i. e., 
less oil soluble as compared to the oleophilic organo- 
acids. 

The aluminum di-soaps of each of the organo anions 
(i. e., the aluminum di-soaps of the oleophilic anion 
and the aluminum di-soaps of the oleophobic anion) 
are insoluble in water. For example, in the aluminum- 
benzoate-stearate example of this patent, the aluminum 
di-soap of the benzoate anion (i. e., aluminum diben- 
zoate) and the aluminum di-soap of the stearate anion 
(i. e., aluminum di-stearate) are insoluble in water. 

The aluminum di-soaps of the more soluble organo- 
anions (i. ¢., the relatively oleophilic anions) are sol- 
uble in the base lubricating oil in an amount of at least 


Unsaponifiable 
Saponification Value 
Acid Value 


5°. at 400°F. That is, at 400°F., 5°, of the aluminum 
soap of the oleophilic organo-anion will form a true 
solution in the base lubricating oil. On the other hand, 
the aluminum soaps of the less soluble organo-anions 
(i. e., the relatively oleophobic anions) are soluble 
in the base lubricating oil in an amount of less than 


1°, at 400°F. That is, at 400°F., less than 1% (from 
0°. to about 1°.) of the aluminum soap containing 
the oleophobic anions will dissolve in the base lubri- 
cating oil to form a true solution. For example, in the 
aluminum-benzoate-stearate, the aluminum di-soap of 
the benzoate anion (i. e., aluminum di-benzoate) is 
soluble in lubricating oil in an amount less than 1°, 
at 400°F., while the aluminum di-soap of the stearate 
anion (i. €., aluminum di-stearate) is soluble in lubri- 
cating oil in an amount of a least 5°, at 400°F. Fur- 
thermore, the aluminum soaps of the relatively oleo- 
phobic anions melt at a temperature above 400° F., and 
the aluminum soaps of the relatively oleophilic anions 
inelt at a temperature less than 350°F. 

Suitable relatively oleophilic anions are anions of 
aliphatic (saturated and unsaturated), aromatic, aral- 
kyl, and cycloaliphatic monocarboxylic acids, and 
organo- -substituted acids of sulfur and/or phosphorus. 
The acids must be sufficiently hydrocarbonaceous in 
character to impart the desired oil solubility, depend- 
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ing upon the base oil employed as noted above. Thus, 
the aliphatic (saturated and unsaturated) carboxylic 
acids may contain from 8 to about 30 carbon atoms, 
preferably from 12 to 18 carbon atoms. The aliphatic 
substituent in the various cyclic carboxylic acids may 
contain a total of about 16 carbon atoms. The rela- 
tively oleophilic anion may also be derived from phe- 
nols; that is, the oleophilic anion may be an alkyl phe- 
nol containing at least 4 carbon atoms in the alkyl 
group, perferably 16 carbon atoms in the alkyl group; 
e. g., cetyl phenol. It is preferred that the organo- 
substituted acids of sulfur and phosphorus contain at 
least 14 carbon atoms, and more especially at least 20 
carbon atoms, in the organo substituent. The oleophil- 
ic acid anions may contain various substituents, such 
as hydroxy, amino, alkoxy, e. g., methoxy, and like 
radicals, so long as the anion remains substantially hy- 
drocarbonaceous in character. 

Relatively oleophilic anions can be derived from di- 
basic acids, provided that the aluminum di-soaps of 
such anions have solubility characteristics as defined 
hereinabove. Such dibasic acids have highly branched 
hydrocarbonaceous groups. For example when one of 
the methylene groups of adipic acid has an aliphatic 
group containing 16 carbon atoms attached thereto, the 
resulting anion 1s a relatively oleophilic anion for the 
purpose of this patent. 


Examples of the carboxylic acids from which the 


oleophilic anions are derived are: caprylic acid, capric 
acid, lauric acid, 12-hydroxy stearic acid, oleic acid, 
dodecyl] benzoic acid, cetyl benzene sulfonic acid, a 
di-dodecyl benzene sulfonic acid, (e. g., a di-poly- 
propylene benzene sulfonic acid), an alkane phospho- 
nic acid having at least 24 carbon atoms in the alkane 
group, cetyl thiophosphoric acid, naphthenic acids, 
branched dibasic acids containing radicals of at least 
14 carbons substituted on a methylene group of the 
dibasic acids (e. g., beta-tetradecyl adipic acid), etc. 
Of these, stearic acid, hy droxy stearic acids, naphthen- 
ic acids of molecular weights above about 250, and 
alkyl benzene sulfonic acids having at least 20 carbon 
atoms in the alkyl substituents are preferred. 


The relatively oleophobic anions are substantially 
hydrocarbon in structure and may be selected from 
anions of aliphatic (saturated and unsaturated), aro- 
matic aralkyl, alkaryl and cycloaliphatic monocar- 
boxylic acids. For the desired properties, aliphatic 
monocarboxy lic acids having from 4 to 7 carbon atoms 
are employ ed. When aralkyl and alkaryl monocar- 
boxylic acids are used, the alkyl groups contain no 
more than 3 carbon atoms in addition to the car- 
boxy! carbon. Thus, alkaryl and aralkyl monocar- 
boxylic acids contain a total of no more than 10 
carbon atoms, preferably a total of 8 carbon atoms. 
Acids having two carboxyl groups can also be used; 
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however, the monocarboxylic acids are especially 
preferred. 

When the carboxylic acid contains two carboxyl 
groups, the acid contains from 8 to 11 carbon atoms, 
and in some cases up to 20 carbon atoms, so long as 
the anion resulting therefrom is relatively oleophobic. 
The greater the number of carbon atoms in the dicar- 
boxylic acid anion the less preferable is branching of 
the hydrocarbon porton: i. e., the higher the molec “ular 
Ww eight the more the hydrocarbon portion should be 
confined to a straight chain between the carboxy! 
groups. However side chains such as alkyl groups on 
the alkylene portion connecting the carboxyl groups 
are not objectionable prov ided the resulting anion is 
relatively oleophobic as defined above. For example, 
when suberic or azelaic acids have alkyl substituents 
containing 3 or 4 carbon atoms, the ‘aluminum di- 
soaps of such substituted suberic or azelaic acids are 
soluble in oil in amounts less than 1°% at 400°F. Thus 
such anions are still relatively oleophobic for the pur- 
poses of this patent. On the other hand, if the azelaic 
or suberic acids should contain aliphatic substituents 
having 8 or more carbon atoms, the resulting anions 
would be too oil-soluble and not suitable as the rela- 
tively oleophobic anion in the complex aluminum 
soaps for the grease compositions according to the 
present patent. 

When complex aluminum soaps are formed with 
organo anions which are not relativ ely oleophilic and 
relatively oleophobic as defined above, the resulting 
soaps do not yield the water-resistant, high-tempera- 
ture greases. Thus, a complex aluminum soap may be 
formed with an anion, the aluminum di- -soap of w ‘hich 
is water-soluble, in place of the oil-soluble relatively 
oleophobic anion of the present patent. However, 
when such a soap is dispersed in oil by devious means 
to form a grease, the grease lacks high melting point 
and resistance to emulsification at high temperatures, 
which properties are characteristic of the greases of 
the present patent. For example, aluminum nitrate was 
added to an aqueous solution containing a mixture of 
potassium adipate and potassium stearate, and the alu- 
minum soaps separated therefrom. When this soap 
mixture was incorporated into a petroleum oil, the 
resulting grease had the characteristics of an ordinary 
aluminum stearate grease, not in the least similar to the 
water-resistant, high temperature greases of the pres- 
ent patent. 

Suitable oleophobic anions are derived from: ben- 
zoic acid, methyl benzoic acid, ethyl benzoic acid, to- 
luic acid, pheny] acetic acid, etc. Of these, the ben- 
zoic, azelaic and toluic acids are preferred. 

Because of the increased effectiveness in obtaining 
a high melting, high water-resistant grease, it is pre- 
ferred that the oleophilic anion of the aluminum soap 
of this patent be an anion of an aliphatic carboxylic 
acid (e.g. stearic acid), and that the oleophobic anion 
be an anion of an aromatic carboxylic acid (e.g., ben- 
zoic acid). 
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It is essential to success that the more oil-soluble 
organo-anion (i.¢., the relatively oleophilic group) 
and the less oil-soluble organo-anion (i. e., the rela- 
tively oleophobic group) be present in such propor- 
tions to each other that the complex aluminum soap 
of this patent will have the desired dispersability in the 
base oil to bring about the formation of a grease 
structure having high-melting, high water-resistant 
characteristics. The ratio of oleophobic to oleophilic 
anions in the average molecule of the soap has a pre- 
ferred value from about 0.3 to 3; however, the ratio 
of oleophobic to oleophilic anions may have a value 
ranging from about 0.2 to about 5. 

The ratio of oleophobic anion to the oleophilic 
anion (on an average molecule basis) can be altered 
so that the desired grease structure may be obtained 
in lubricating oils fs eats ing solvency characteristics. 
That is, it is ‘generally desirable when’ using a lubricat- 
ing oil of high solvent capacity to employ a basic 
aluminum soap which is less oil-soluble than the basic 
aluminum soap preferred when the lubricating oil is 
of a low solvent capacity. For example, when using 
a petroleum lubricating oil which is almost devoid of 
aromatic hydrocarbons, it is usually desirable to use 
a basic aluminum soap of this patent wherein the oleo- 
philic anion is considerably more oil-soluble than the 
oleophobic anion. On the other hand, when using a 
petroleum lubricating oil having considerable quan- 
tities of aromatic hydrocarbons present, it is desirable 
to use a basic aluminum soap of this patent wherein the 
oleophilic anion is not too highly oil-soluble. Stated 
in another manner, greases prepared from the alumi- 
num soaps of this patent normally become more gela- 
tinous as the aniline point of the oil and the oleophobic- 
oleophilic anion ratio are lowered. Conversely, greases 
become more granular as these variables are raised. 

A number of free hydroxyl groups present in the 
basic aluminum soap of this patent may vary from 1.0 
to 1.5 hydroxy! groups for each aluminum atom in the 
soap. When there is substantially less than one free 
hydroxyl group for each aluminum atom in the soap, 
the resulting aluminum soap has a higher degree of 
acidity than that which is normally desired in greases. 
On the other hand, when there are as many as two 
hydroxyl groups per aluminum atom in the ‘soap, the 
grease prepared therefrom is somewhat granular. 
Thus it is preferred that the basic aluminum soaps of 
this patent contain from about | to about 1.5 hydroxyl 
groups per cation. 


Example—The preparation of aluminum azelate stearate 
A mixture of 13.5 parts by weight of commercial 
stearic acid (approximately 60%, stearic acid and the 
remainder mainly palmitic acid), 10 parts by weight 
of azelic acid and 9 parts by weight of sodium 
hydroxide was dissolved in 400 parts by weight of 
water at approximately 180°F. This solution was 
slowly added, with stirring, to a solution of 24.9 parts 
by weight of aluminum sulfate octadecahydrate in 
Continued on page 40 
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300 parts by weight of water at this same temperature. 
The resulting reaction mixture was filtered. The white 
precipitate which was formed during the reaction was 
washed with water by adding the w hite precipitate to 
a large amount of w ater and then stirring vigorously. 
The precipitate was washed in this manner three sep- 
arate times until only a faint positive sulfate ion test 
was attained in the filtrate from the third wash. The 
resulting mixed soap was then dried at a temperature 
ranging from 210°F. to 250°F., was powdered and 
passed through a No. 60 mesh sieve. 


Lubricating Greases from OXO Glycols 

Greases having excellent lubricating properties over 
a wide temperature range particularly at extremely 
low temperature, are claimed to be produced, based 
on glycols which are the oxonation products of cyclic 
diolefins, particularly non-conjugated cyclic diolefins, 
such as butadiene dimers. According to U. S. Patent 
2,768,139, issued to Esso Research and Engineering 
company, they are used as such or in the form of their 
esters with certain dibasic acids as lubricating oil 
bases. 

Low temperature greases have been prepared by 
compounding low boiling mineral oil fractions hav- 
ing low viscosities with metal soaps in grease-making 
proportions. However, such greases are frequently 
subjected to relatively high temperatures in normal 
use. The mineral oil used in making the grease should, 
therefore, combine low viscosity with low volatility 
in order to provide efficient low temperature lubrica- 
tion and at the same time prevent oil losses at relative- 
ly high temperatures. Since most low boiling mineral 
oils of sufficiently low viscosity have high volatilities, 
the number of mineral oils suitable for the production 
of low temperature greases is very limited. 

More recently, it has been suggested to use certain 
synthetic oils, particularly certain esters of dibasic 
aliphatic acids as an oil constituent for low tempera- 
ture greases. While greases containing these esters 
have highly desirable ‘lubricating qualities as well a 
excellent high and low temperature pre so aa 
many of these esters are easily hydrolyzed. The soap 
and grease, therefore, must be made in separate stages. 
In addition, the available raw materials are rather 
limited. In view of the rapidly increasing demand for 
greases having utility over a wide range of tempera- 
tures, a broadening of the raw material basis is highly 
desirable. 

It has now been found that certain glycols and some 
of their esters may be substituted for low boiling min- 
eral oil fractions and synthetic oils of the type describ- 
ed above in the production of low temperature 
greases. In accordance with the patent, the gly cols 
used have substituted alicyclic hydrocarbon radicals 
with at least two non- -conjugated olefinic linkages, one 
of which is in a ring, and containing 5-30 and prefer- 
ably 10-20 carbon atoms. These gly cols have excellent 
lubricating qualities and combine relatively high boil- 
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ing points with desirably low pour points, high flash 
points, low viscosity-temperature coefficients and high 
chemical stability. 

The preferred glycols of the patent may be obtain- 
ed by subjecting cyclic diolefins, particularly non- 
conjugated cyclic diolefins to “oxonation” i. €., to a 
reaction with CO and H, in the presence of carbonyl- 
ation catalysts, followed by hydrogenation of the 
product so “obtained. In particular, cyclic compounds 
having one olefinic linkage in the ring and one olefinic 
linkage either in a side chain or in another ring, are 
adaptable to the process. Thus, it has been found, for 
example, that 1-vinyl cyclohexene-3 or 1-vinyl cyclo- 
hexane-4 reacts in the presence of a solvent, with car- 
bon monoxide and hydrogen to give a product which, 
by hydrogenation, is converted into high yields of 
gly col containing 10 carbon atoms suitable as such or 
in the form of certain of its esters, as a lubricating oil 
constituent of the greases of the present invention. 
This reaction is accompanied to a certain extent by 
formation of nonyl alcohols, but is substantially unac- 
companied by poly merization and resinification by- 
products hitherto reported as accompanying and as 
being the main product in the oxonation of diolefins. 
Similarly, dicy clopentadiene may be converted by the 
oxonation or “Oxo” process in good yields into a 
glycol suitable for the purposes of the present patent, 
with the simultaneous formation of C, ;-alcohols. 


This process involves the catalytic reaction of the 
diolefins dissolved in a hydrocarbon solvent, such as 
hexane or heptane, with carbon monoxide and hydro- 
gen at elevated temperatures of about 225°-400° F. and 
pressures of about 2000-4000 p.s.i.g., particularly in the 
presence of cobalt catalysts, to form aldehydes having 
2 carbonyl groups added to the diolefin originally 
used. The aldehyde is cataly tically hy drogenated to 
the corresponding glycol. Minor proportions of lower 
boiling monohydric alcohols are formed as_by- 
products. The total hydrogenation product is subject- 
ed to distillation to remove the monohydric alcohols 
and to recover the glycol as overhead product. The 
distillation residue, i. e., the so-called “Oxo-bottoms,” 
is rich in by-product alcohols of higher molecular 
weight. 

While the exact composition of all these glycols 
and alcohols is not known, it is well established that 
they are mixtures of primary alcohols. At least a sub- 
stantial proportion o the monohy dric alcohols is of 
the branched-chain type. The over-head gly col prod- 
uct consists of a mixture of glycols averaging 2 car- 
bon atoms more than the olefin originally fed to the 
“Oxo” synthesis. It has been found that these glycols, 
particularly those containing at least 5, and preferably 
10-20, carbon atoms have greatest utility for manu- 
facturing greases. 

For example, the oxonation product of butadien-1,4 
dimer has the composition and properties listed below 
which give it excellent utility as a grease base. 

Continued on page 42 
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New Atlantic Lubricant 54 is industry’s closest approach to the universal 
grease lubricant. The use of this distinctively purple grease in your plant 
practically assures the correct choice in any application. It has given out- 
standing performance in all types of machinery. 


Every shop, large or small, can make economical use of Atlantic 
Lubricant 54 because it gives 


. multiplicity of use—reduces chance for error, cost of 
warehousing, and handling 


. outstanding rust protection—protects ferrous surfaces 
under wet conditions 


. excellent lubrication performance from very low to 
extremely high temperatures 


. unusual stability against oxidation and softening under 
rugged working conditions 


. «. positive identification due to its purple color 
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IN-POINTING 


THE NEW STANDARD 
for colloid milling 
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8 NEW VITAL POINTS 
OF IMPROVEMENT 
e New Front End 

@ Increased Capacity 

Increased Horse Po 

e New Hand Wheel Locking 

e New Quick Disconnect 

@ Increased Cooling 
@ Oversize Radial and Thrust § Bearings 


We are confident the new “G” Series will be the 
answer to the grease industry in that 
it embodies all the improvements asked for. 
It contains more than thirty years experience of 
manufacturing the Charlotte Colloid Mill. 


ss Road - Garden City Park, 1. 


Composition: Per Cent 
Cc 70.1 
H 11.9 
O 18.0 
Properties: 
Boiling Range, °C.: 
At 3.1-3.3 mm. Hg. 153.5-156.9 
At 760 mm. Hg. 305-317 
Density, g./ce. at 25°C. 1.0 
Refractive Index ND?" 1.4890 


As indicated above, certain esters may be derived 
from these Oxo-glycols which have likewise excellent 
lubricating oil characteristics which render the same 
suitable for the preparation of greases in accordance 
with the patent. These esters include the products ob- 
tained by esterifying C;-Cg9 Oxo- proms with 2 
mols of a mono- basic fatty acid having 2-10 carbon 
atoms per molecule, such as acetic acid, propionic acid, 
the butyric acids, various C; acids, caproic acid, etc. 
Quite generally, it may be stated that acids suitable 
for the production of Oxo- glycol esters having desir- 
able lubricating oil characteristics and particularly flash 
points of at least 350°F. are preferred. 

Lubricating greases in accordance with the patent 
may be prepared by incorporating into these glycols 
or gly col esters grease-making proportions, say about 
5-40 wt. per cent, of suitable metal soaps, preferably 
alkali metal soaps, such as sodium or lithium soap or 
alkaline earth metal soaps particularly calcium soaps 
of high molecular weight, preferably saturated fatty 
acids having 10-30 carbon atoms per molecule, such 
as stearic acid, hydrogenated fish oil acids, etc., or a 
soap-salt complex consisting of the soaps of higher 
molecular weight fatty acids and the salts of low mole- 
cular weight carboxylic acids, such as acetic, furioc, 
acrylic or similar acids. The metal soap or soap- -salt 
complex is preferably added as such by slurrying the 
preformed dry soap or complex into the gly ‘col base 
oil and heating the mixture to 300°-500°F. while stir- 
ring until a homogenous mass is obtained which is 
cooled to form the finished grease. 

When Oxa-glycol esters are used, the grease thick- 
ening soap or soap-sal complex may be formed i in situ. 
For this purpose, suitable fatty acids may be mixed 
with the glycol ester in grease- making me wa and 
heated to about 100°-200°F. A metal hydroxide, pre- 
ferably caustic alkali, is then added in aqueous solu- 
tion and in amounts at least sufficient to neutralize 
the acids. The mixture is heated to about 300°-400°F. 
until neutralization is completed and the mixture is 
completely dehydrated. Upon cooling, the grease is 
finished. For the production of low temperature 
greases, lithium soaps or lithium soap-salt complexes 
are preferred. 

The greases may be further modified by the ad- 
dition of other lubricating oils, particularly synthetic 
oils, such as the more readily hy drolyzable esters of 
dibasic acids, complex esters and others. Other con- 


NLGI SPOKESMAN 


a, 
LP 
} 
| 
i | 
detailed information call or write- 
CHEMICOLLOID: 


Trucking companies use lubricants containing Moly- 
Sulfide additives in as many as 12 points, because 


Moly-Sulfide Extends 
Effective Lubrication 


when hydrodynamic film is mechanically wiped away 


One major trucking company now uses chassis grease 
containing Moly-Sulfide additive on all points of chassis 
lubrication, Bushings which formerly had to be replaced after 
35,000 miles now last over 160,000 miles. 


Another trucking company uses Moly-Sulfide additives in 
grease for fifth wheel lubrication. The squeezing and wiping 
action between the striker plate and the fifth wheel helps to 
orient the Moly-Sulfide film. After the grease is wiped off or 
squeezed out this film sustains lubrication until the fifth 
wheel is regreased. Why? 


Because when Moly-Sulfide is added to lubricants it coats 
bearing surfaces with a protective film. If mechanical shock, 
water or shearing action displaces the hydrodynamic film, 

the Moly-Sulfide film sustains lubrication until the 

petroleum film is restored. 


Greases with Moly-Sulfide additive are performing effectively 
by improving and extending lubrication in such vital parts 
as truck king pins, shackle bolts, spring eyes, fifth wheels, 
striker plates and torsion suspension bushings. In the 
railroad, aircraft, steel and oil drilling industries, 
Moly-Sulfide additive in greases is also performing in 
demanding applications. 

Commercial quantities of experimental chassis grease are 
available from certain major oil companies. Climax 
Molybdenum Company is sponsoring fleet tests to study 
chassis greases containing Moly-Sulfide. Results will be made 
available at the conclusion of these tests. 
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get bulletins, specifications, and 
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ventional modifying agents may be added to the 
greases of the patent in a manner known to the art. 
These include thickeners, such as N-stearyl-p-amino 
phenol, anti-oxidants, such as phenyl alpha-naphthy]- 
amine and phenothiazine, corrosion inhibitors, such as 
zinc naphthenate or petroleum sulfonate soaps, tacki- 
ness agents, such as polybutenes, poly acrylate and 
poly methacrylate esters, load-carry ing compounds, 
such as sulfochlorinated hydrocarbons or lead oleate 
naphthenate, viscosity index improvers, such as poly- 
butenes or poly acrylate esters, etc. 

The preferred thickeners for low temperature 
greases in accordance with the patent are lithium 
soaps of hydrogenated fish oil acids or complexes of 
such soaps with lithium salts of low molecular weight 
carboxylic acids of the type described above. It may 
also be desirable to add small amounts, say, about 0. 5- 
5 wt. per cent of a stabilizer to these greases to improve 
their texture and consistency. The oxides, carbonates, 
or soaps of metals forming amphotric oxides, such 
as the soaps of zinc, tin and aluminum, are useful for 
this purpose. 

Example 

A C,9-Oxo- gly col was produced by oxonation of 
butadiene-1,4 diiner as described above. The glyco) 
product is believed to be a mixture of isomers having 
the standard formulae given below. 


CH»-CH»-CH»-OH 


CH; CH; 


CH-CH,OH CH-CH2OH 


H 
—CH,OH 
\4 


is the hexahydrobenzene ring. This glycol mixture 
was heated with a dry complex soap to 500°F. while 
stirring. The product’ set up to a smooth uniform soft 
grease upon cooling. 


*Hydrofol acids are hydrogenated fish oil acids having a de- 
gree of saturation corresponding to stearic acid. 


ag 


Ingredients: Wt. Per Cent 
Complex soap, Li-Hydrofolate* Li-acetate, 
Mole ratio 1:1 
9-Oxo-glycol 
Properties: 
Dropping point °F 
Penetration, 77°F., mm./ 10: 


Norma Hoffman oxidation, 4 lb. pressure 
drop with 1%, phenyl! alpha-naphthylamine 
added, hours 


Water solubility ..Not soluble in cold or hot water 


This lubricant did not attack rubber. 


Kettle-Cooled Lithium Stearate Grease Containing Alcohol 

The earlier lithium base greases were not uniform 
in quality. This is emphasized by U. S. Patent No. 
2,397,956 which states that prior to 1943 it had been 
proposed to manufacture lubricants containing lith- 
lum soaps of the fatty acids, as for example lithium 
stearate or lithium oleate. This patent also states that 
during the manufacture of such greases, difficulties 
have been experienced in obtaining successive batches 
of grease having the same uniform characteristics. For 
example, in the manufacture of grease ragga | lith- 
ium stearate, one batch of the grease may produce a 
relatively hard grease, and the succeeding batch may 
produce a much softer grease. These difficulties are 
eliminated when the grease is made with a lithium 
soap of a hydroxystearate acid, preferably a lithium 
soap of 12-hydroxystearic acid or a lithium soap of 
hy drogenated caster oil. 

Us; S. Patent No. 2,445,936 also was granted for a 
lithium stearate base grease. It is manifest, in view of 
the two foregoing patents, that lithium base greases, 
whether made with hydroxy stearate or lithium stear- 
ate as the soap base, have been pan-cooled. However, 
pan-cooling is one of the undesirable features of the 
present conventional and customary method of manu- 
facturing lithium base greases because of the large 
area required for the cooling step and because it does 
not permit agitation of the | grease while cooling. On 
the other hand, agitation of greases during cooling 
generally leads to better uniformity. 

According to U. S. Patent 2,769,781, issued to So- 
cony Mobil Oil company, the advantages of kettle- 
cooling, in contrast to pan-cooling, can be obtained in 
the manufacture of lithium base greases by adding a 
gel stabilizer to the grease. 

It is an object of the patent to provide a grease hav- 
ing a lithium soap of a fatty acid other than hydroxy 
fatty acids as the primary gelation agent and con- 
taining a gel stabilizer. 

The data presented in Table I are submitted to 
demonstrate that lithium stearate greases devoid of a 
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| CASTORWAR’ ° 12- 


Whatever your preference, ALL 3 reactive sources of 
hydroxystearic acid are available, by the bag or by the 
carload, from the world’s largest producer of Castor Oil 
derivatives. Our century of experience in the manufac- 1) AVAILABILITY — our resources will match your 
ture and sale of Castor Oil chemicals assures you of requirements 


availability, quality and service. (2) UNIFORM QUALITY —from shipment to shipment 
© SERVICE—from your order to your finished product 


3 ingredients you will find in every Baker product 


BAKER'S CASTORWAX BAKER'S © BAKER'S 
TRADE NAME HYDROGENATED HYDROXYSTEARIC METHYL 
CASTOR OIL ACID HYDROXYSTEARATE 
Melting Point _ 86° ¢ (187° i 69°C (156° F) 50° C (122° F) 


Acid Value 178. 
Saponification Value 188. 


Hydroxy Value || | Samples and Technical Data on Request 


Heat Stability Use the handy coupon 
(6 hrs. at 285° F) 24%, 1 


"Loss of Hydroxyl THE BAKER CASTOR OIL COMPANY 


Value 
(6 hrs, at 285° F) NEGLIGIBLE 27%, NEGLIGIBLE 120 Broadway, New York 5, N. Y. 


Yes, send samples of all 3 derivatives for 
grease formulating. 


Firm_ 


Name & Title 


THE CASTOR OIL COMPANY 


ESTABLISHED 1857 Address___ 


120 BROADWAY, NEW YORK 5, N. Y. 


4 is your reliable source for : 
\ for multi-purpose greases 
180. 


gel stabilizer when kettle-cooled are not satisfactory 
greases, whereas when a gel stabilizer is included in 
the formulation the kettle-cooled grease is satisfac- 
tory. 
2 TABLE 1 
Grease number 

Components: 

Stearic acid 

per cent by weight 9.50 8.50 10.00 9.50 

Lithium hydroxide 

mono-hydrate 

Per cent by weight 1.15 1.00 1.30 1.15 
Lime flour 

Per cent by weight 0.45 0.45 0.30 0.45 
Sodium stearate 

Per cent by weight a 1.00 
Sodium soap of hydro- 

genated Sperm oil 

Per cent by weight 1.00 
Sodium soap of 

12-hydroxy stearic acid 

Per cent by weight od ee 1.00 


Technical Committee 


Oxidation inhibitors 


Per cent by weight 0.20 0.20 0.20 0.20 
800” SUV at 100° F. 
naphathenic mineral oil 
Per cent by weight 88.70 88.85 87.20 87.70 
Appearance of grease Grainy Grainy Smooth Smooth 
Penetration, A.S.T.M. 
(unworked/ worked) 334/330 330/335 321/327 318/326 
Shell rolling stability, + 
hrs. micropenetration 135/147 130/145 


Water absorption (U.S 

Specification O.S. 1350), 

per cent 100 100 80 40 
Work stability (50,000 

strokes, 1/16” holes) 425+ 392 423 
Melting point, °F 118-126 
Fatty acids, per cent 2 


4254 


Saponification No. (mg. KOH/g.) 135-145 
lodine No. 6 (max.) 
Unsaponifiables, per cent 35 


Chairman T. G. Roehner, Director of the Technical Service Department, Socony-Mobil Laboratories 


In accordance with action taken during the 1956 
annual meeting of the NLGI technical committee in 
Chicago, the SAE fuels and lubricants committee has 
been approached to explore the possibilities of that 
committee and the NLGI technical committee work- 
ing jointly on problems involving chassis greases to the 
mutual benefit of both groups and car owners. The 
outcome was definitely encouraging. The SAF fuels 
and lubricants committee has requested their subcom- 
mittee C on chassis lubricants to meet with representa- 
tives of the NLGI technical committee. At this date, 
Mr. C. W. Georgi, chairman of the former subcom- 
mittee, is lining up SAE membership for this as- 
signment and we are doing likewise for NLGI. It is 
planned to keep the membership of the joint commit- 


tee small—at least in the early stages. One of the first 
subjects to be considered will be a review of the 
information published on chassis lubricants in the SAE 
Handbook. 

To a considerable extent, the proposed joint activi- 
ty with SAE is similar to that which led to the 
AFBMA-NLGI cooperative committee some years 
ago. Again, an effort will be made to have the NLGI 
member representatives of a cross-section of “know- 
how” within the technical committee in respect to 
grease performance possibilities from both laboratory 
and field application viewpoints. Suggestions or com- 
ments concerning this exploratory project with SAE 
should be sent to L. C. Brunstrum, E. W. Nelson or 
T. G. Roehner. a 


Write for a trial or- 


RED OILS © STEARIC ACIDS © 


LET US MODERNIZE 


der of any of these 
Swift quality prod- 
ucts ... a trial in 
your own shop will 
convince you of 
their stability and 
dependability in 
helping to produce 
lighter and more 
uniform lubricants. 


SWIFT & COMPANY 
INDUSTRIAL OIL DEPT. 
1842 165th St., 

Hammond, Indiana 


SWIFT'S 
INDUSTRIAL 
OILS 


INVITE 


LARD OILS © SPERM OILS © 
TALLOWS © HYDROGENATED 
CASTOR OILS, GLYCERIDES, 
& FATTY ACIDS © METHYL 
#12-HYDROXYSTEARATE 
#12-HYDROXYSTEARIC ACID 
© VEGETABLE FATTY ACIDS 
TALLOW FATTY ACIDS 
ACIDLESS TALLOWS 


YOUR PLANT 


Petroleum and 
Chemical Engineers 


906 GRAND AVENUE 
KANSAS CITY 6, MO. 


“In Engineering it’s the 


People that count” 


C. W. NOFSINGER CO. 
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Where are the orders for Buggy Whips? 


Frankly, we don’t know if Buggy Whips are even being made now—but we can 
remember when (we're revealing our age) the Buggy Whip was a basic merchandise 
item in the American horse-drawn economy. 


We imagine that the more perceptive manufacturers—probably the ones pro- 
ducing the best whips—were able to convert to supplying the new gas-buggy owner. 
Maybe these same manufacturers are producing today for the Atomic Energy Com- 


mission. Such is the resourcefulness of successful manufacturers. 


And so it was, and is, with Battenfeld. Our long history in the business of 
making lubricants has been the story of meeting . . . not only today’s specialized 


requirements, but to anticipate and produce tomorrow's more specialized lubricants, 
demanding exacting performances from lubricating materials for purposes undreamed 
of by the buggy whip company. 


Battenfeld solves the grease lubricating problems for America’s industry. 


If you would like to be kept abreast of the most “up-to-date” developments in 


the lubricating grease industry, drop a card or letter to: 


“Celebrating 38 Years of Progress” 


3148 ROANOKE RD. BOX 575 BOX 144 725 SECOND AVE 
KANSAS CITY 8, MO. COMPTON, CALIF. N. TONAWANDA, WN. Y. MINNEAPOLIS, MINN. 
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PEOPLE in the Industry 


Lithium Corporation 
Staff Appointments 


Salisbury Adams, general coun- 
sel and secretary of Lithium Cor- 
poration of America, Inc., joins the 
firm on a full time basis, according 
to an announcement by Herbert 
W. Rogers, president. Mr. Adams, 
previously associated with the law 
firm of Best, Flanagan, Lewis, Si- 
monet and Bellows, graduated from 
the University of Minnesota (B.S. 
in metallurgy ) in 1945 and from 
Harvard Law School (L.L.B.) in 
1950. He is a member of the Henne- 
pin County, Minnesota State and 
American Bar Associations and 


‘CORRECT 
LUBRICATION 


Makers and Marketers of 


Mobil 
Automotive 


Products 


Mobil 


Industrial 
Oils and Greases 


Socony Mobil Oil Co., Inc. 


and Affiliates: MAGNOLIA PETROLEUM CO. 
GENERAL PETROLEUM CORP. 


American Institute of Mining and 
Metallurgical Engineers. 


Peterson Appointed Sales 
Representative 

O. Martin Peterson has been ap- 
pointed sales representative in the 
New York office of Lithium Cor- 
poration of America, Inc., it was 
announced by J. Douglas Campbell, 
vice president. Mr. Peterson was 
formerly associated with Borg 
Warner corporation in St. Louis. 
He will be covering the following 
territories: Ohio, Michigan, Indi- 
ana, Kentucky, and Tennessee. 


Du Pont’s 
Carpenter 
Directs 
Petro 
Chemicals 


The appointment of W. Samuel 
Carpenter, 3rd, as director of sales 
of Du Pont’s petroleum chemicals 
division succeeding David H. Con- 
klin, who becomes managing direc- 
tor of the Du Pont C Company 
(United Kingdom) Limited, has 
been announced. The appointments 
are effective April 1. 

Carpenter, a chemical engineer- 
ing graduate from Princeton Uni- 
versity, joined the Du Pont com- 
pany’s engineering department in 
1938. In 1944 he was assigned to 
construction operations at Hanford, 
Washington, where the govern- 
ment’s atomic energy project was 
built and operated by Du Pont 
during World War IL. 

Returning to Wilmington in 
1945, he entered the construction 
division of the engineering depart- 
ment. The following year he be- 
came manager of that department's 
planning division and later manager 
of its industrial engineering divi- 


sion. In 1947 he became assistant 
to the director of production of the 
rayon division of the former rayon 
department, and in 1949 became 
assistant manager of “Cordura” 
high tenacity rayon yarn sales. In 
August of 1950 he was made assist- 
ant manager of the rayon depart- 
ment’s planning division. He was 
director of manufacturing for the 
cellulosics division before being 
named assistant director of sales 
for the petroleum chemicals divi- 
sion in 1955. 


Conklin Is Director in United Kingdom 

David H. Conklin, managing di- 
rector of the Du Pont Company 
(United Kingdom) Limited, joined 
Du Pont in 1947 and shortly after- 
ward became West Coast district 
manager for the petroleum chemi- 


HARSHAW 
LEAD BASE 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 
Increased film strength 
Increased lubricity 
Improved wetting of metal surfaces 
A strong bond between lubricant and 
metal surfaces 
Resistance to welding of metals at 
high temperatures 
Moisture resistance and inhibi's 
corrosion 
Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs: 
Liquid Liquid Solid 
30% Ph 33% Ph 36% Pb 
Other metallic soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 
products to your specific needs. 


THE HARSHAW CHEMICAL‘. 


1945 E. 97th Street e Cleveland 6, Ohio 
Branches In Principal Cities 
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COOLING 


How blades. Heat-Transfer Apparatus 
produces better grease at lower cost 


ANUFACTURERS of lithium stearate grease report these important 
benefits by changing from the open-kettle method to continuous, 
enclosed processing with VOTATOR* Heat-Transfer Apparatus: 


Higher production rate More uniform consistency and 


color 
Lower labor cost 


No fire hazard—permits use of 
Lower soap costs low-flash oils 


Less floor area required Better housekeeping 


Heating, mixing and cooling are performed as shown in the flow 
diagram. Write today for further information on this profitable 
processing method. The Girdler Company, Votator Division, 224 East 
Broadway, Louisville 1, Kentucky. 


# VOTATOR — Trade Mark Reg. U.S. Pat. Off. 


GIRDLER 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
VOTATOR DIVISION: New York * Atlanta * Chicago * San Francisco 
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cals division, with headquarters in 
Los Angeles, Calif. Two years later, 
he was transferred to W ilmington, 
Del., as assistant sales manager of 
the division. In 1951, he was named 
assistant director of sales and on 
May 8, 1953, was made director of 
sales. 

Prior to joining Du Pont, Mr. 
Conklin worked for Ingersoll-Rand, 
handling sales, service, and instal- 


lation of industrial and oil field 
equipment at the company’s Los 
Angeles office. He joined the U.S. 
Naval Reserve in 1939 and was 


called to active duty in April, 1941. 
Other personnel changes in the 
petroleum chemicals division re- 
sulting from the promotions are: 
Alfred R. Mullis, Eastern region- 
al manager, will replace Carpenter 
as assistant director of sales. 


Century Brand Stearic Acid Beads 


CENTURY BRAND 
beaded fatty acids and 


glycerides are dust-free 


Customers report that they prefer to use Century Brand beaded 
fatty acids and glycerides. Beads do not break during handling or ship- 
ment to create nuisance dust that can cause emplcyee discomfort and 


plant clean-up problems. 


Century Brand fatty acids are made in every grade required by 
industry. The quality of each grade is carefully maintained to assure 
that no customer will receive off-grade materials. Harchem Division 
can supply Century Brand fatty acids in any desired quantities at 


competitive prices. 


Ask for a free sample of the Century Brand beaded fatty acids 
suited for your application. Your requests will be answered promptly. 


, HARCHEM DIVISION 


WALLACE & TIERNAN INC. 


= CENTURY BRAND 


(SUCCESSOR TO: W.C. HARDESTY CO.. 
25 MAIN STREET, BELLEVILLE 9. NEW JERSEY 


Inc.) 


H-27 


Earl G. Bennett, now manager 
of the Central region, will become 
the new Eastern regional manager. 

Donald W. Frison, manager of 
the Mid-Continent region, will 
move into the Central region post 
vacated by Bennett. 

Charles D. Towery, manager of 
the Gulf Coast region, will take 
over the management of the Mid- 
Continent region in addition to his 
present position. 

R. Carter W. Jones, sales promo- 
tion manager of the Petroleum 
Chemicals Division, has been named 
to the new position of sales service 
manager. He w ill be responsible for 
the operations, sales promotion, ex- 
port sales, office, and general sales 
sections. 

Harold C. Thompson, who is 
now assistant sales promotion man- 
ager, will succeed Jones as sales 
promotion manager. 


H. A. Mayor, Jr. Featured 


Last month’s cover of Midwest 
Industry magazine featured H. A. 
Mayor, Jr. and followed up with a 
story about the executive vice presi- 
dent of Southwest Grease and the 
Wichita, Kansas operation. This 
member of the NLGI Board of Di- 
rectors received a write-up in the 
magazine devoted to the advance- 
ment of industry in the Midwest. 


American 
Lithium 


Institute 


Librarian 


Mildred Hunt has joined the 
American Lithium Institute, Inc., 
Princeton, N. J., as research li- 
brarian, it has been announced by 
Marshall Sittig, president and man- 
aging director. 

Miss Hunt will be responsible 
for organizing a central research 
library which will serve the indus- 
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The performance and the name are the same 
around the world 


Shel Alvania Grease, used world-wide as a multi-purpose 

lubricant, has an outstanding performance record in solving 
DAACIEMERY DAATUPACTORERS: many of the toughest anti-friction bearing grease problems. 
The performance of Shell Alvania Grease Ideal for wet, humid applications (inhibited to prevent 
enjoyed by your domedic customers ts water corrosion), it lubricates under water-wet conditions 


ilabl 
which normally spell trouble. 


SHELL TURBO OIL—gives anti-wear Alvania* Grease has the added advantage of remaining 
lubrication for utility, industrial and plastic in sub-zero weather and stable under sustaining 
marine turbines high temperatures. This one grease successfully replaces 
SHELL TELLUS OlL—lubricant and con- dozens of special lubricants in plant after plant . .. reason 
trol fluid for complex hydraulic systems, enough for its universal popularity. For complete 

and a complete line of other information, write Shell Oil Company, 50 West 50th St., 
SHELL INDUSTRIAL LUBRICANTS New York 20, N. Y., or 100 Bush St., San Francisco 6, Calif. 


*Trademark 


A TRULY MULTI-PURPOSE LUBRICANT 


North South East West A 
see eee eee 
| 
‘ 
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try through the correlation and dis- 
semination of information pertain- 
ing to applications and develop- 
ments in the field of lithium and 
lithium compounds. 


Prior to her association with the 
Institute, Miss Hunt served on the 
library staff of Food Machinery & 
Chemical Corp., and, before that, 
in the information center of the 
Sugar Research Foundation. In ad- 
dition to her library work, she has 
done research on the synthesis of 
quaternary ammonium disinfectants 
at the Brooklyn Polytechnic Insti- 
tute and on the sy nthesis of cyanine 
photosensitizing dyes at Peerless 
Photo Products. 


Miss Hunt received her B.S. 
education from Kent State Univer- 
sity, Kent, Ohio, and her M.A. 
from Smith College, Northampton, 
Massachusetts. She is a member of 
the American Chemical Society, the 
American Institute of Chemists and 
the Special Libraries Association. 


Petroleum Packaging 
Announces Officers 

Nort Landon, of the Sun oil com- 
pany, completed his one-year term 
as chairman in Baltimore, and H. A. 
Mayor, Jr., of the Southwest Grease 
& Oil company, was elected to re- 
place him. (Mayor is also a member 
of the NLGI Board of Directors.) 
Other officers elected were Fred 
Beck of the Cities Service Oil com- 
pany (Pennsylvania), as vice chair- 
man, and Ken Lenhart, of Sinclair 
Oil company in New York, as secre- 
tary. 

The Committee will next meet on 
June 4 and 5, 1957, at the Raddison 
Hotel in Minneapolis, Minnesota, 
as the guests of the Sta-Vis Oil com- 
pany. The further progress of all 
sub-committees will be reviewed, 
also plant inspections of the Sta- 
Vis Oil company and the Archer- 
Daniels Chemical company have 
been planned. All packagers of pe- 
troleum are invited to attend. 


Industry 


TO YOUR 


SPECIFICATIONS! 


LUBRICANTS 
and COMPOUNDS 


manufactured to your exact for- 
mula and packed in your contain- 
ers. New, enlarged, modern facil- 
ities speed production. 


AMERICAN LUBRICANTS inc. 


Independent Wholesale and Industrial Producers 
1575 CLINTON ST., BUFFALO 6, N.Y. 7922 


Petroleum Packaging 
Committee Launches 
Seventh Year 


At an early February meeting in 
Baltimore, Mary land, the Petroleum 
Packaging Committee, operating 
under the auspices of the Packaging 
Institute, concluded six years of 
valuable, important service to the 
petroleum industry. 


With their successful standardi- 
zation program mostly behind 
them, committee members at the 
meeting laid plans for further prog- 
ress in all fields of sub-committee 
activity. 


Special Attention to Industry Problems 


Receiving the special attention of 
committee members were: 


1. The development of a notebook 
to contain in simple, easily un- 
derstood language complete in- 
formation about small metal 
package making material and 
procedures. 


2. A standardized shipping case 
measuring method. 


3. Box car loading procedures and 
techniques. 

4. Government-industry liaison and 
cooperation. 

5. Asphalt and wax packaging in- 
formation. 


6. Possible design changes in the 
standard 55-gallon drum. 


The activities of a sub-committee 
investigating new and unconven- 
tional package making material are 
also closely studied. 


Visit to Plant and Packaging Facilities 


The second day of the get-to- 
gether featured a plant visit to the 
Balitmore oil and grease packaging 
factilities of the Esso company and 
to the Stalfort Pressure Pak Co., 
where members studied with inter- 
est new developments in aerosol 


packaging. 
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Shell Reports One Year 
Motor Oil Survey 


A Shell Oil company engineer re- 
cently stated that more than half 
of 16,000 cars checked throughout 
the country needed oil changes. 

Val A. Gates, senior engineer in 
Shell’s products application depart- 
ment, made the statement in a paper 
prepared for the Lubrication Com- 
mittee meeting of the American 
Petroleum Institute. The group 
met in the Sheraton-Cadillac Hotel 
in Detroit. 

Gates said the one-year survey 
was made to find out how the mo- 
toring public is using different 
grades of motor oils now on the 
market. Crankcase oil samples were 
taken both from cars having oil 
changes and cars driven into Shell 
stations for gasoline. The oil sam- 

les were tested through the use 
of the Shell ADC oilprint analysis. 

Gates said 22 per cent of the mo- 
torists changed oil at 1,100 miles, 
but that the average change interval 
was at 1,843 miles. He said the sur- 
vey also showed that approximately 
72 per cent of the motorists changed 
their oil by 2,000 miles. 

He said one of the highlights of 
the survey is that “oil is actually 
being changed less often than the 
public thinks.” 

According to Shell, the ADC 
oilprint analysis is a technical test 
conducted by trained personnel. It 
is used with large automotive fleets. 
The test is not available in service 
stations. 


Du Pont Tetraethyl Lead 
Compound Cost Increase 


An increase of less than one cent 
per pound in Du Pont tetraethyl 
lead antiknock compound, to com- 
pensate for increases in raw mate- 
rial, transportation, and other costs, 
was announced. 


With April 1 shipments the do- 
mestic price of Du Pont Motor Mix 
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T-57-N is the highest quality 
hydrogenated tallow made to stubbornly resist 
heat, oxidation, and discoloration, 
the three bogies that work against your efforts 
to make more marketable products. This indeed, 
is the superior glyceride that puts quality second to none 
into your products, as well as a surprising durability, 
to assure repeat orders. Samples and 
additional information are available; 
write on your company letterhead. 


AVERAGE Hydrogenated and Distilled 
SPECIFICATIONS Fatty Acids and Stearic Acid 
. Hydrogenated Vegetable, 
Fish, Sperm Oil and Tallow 

cid Number (Max ted 
18 Alcohol . . . Sperm Oils and 

Melting Pt.°C. 59- Erucic Acid...Hyd 
Specific Gravity @ 100 450 id 
Hydrocarbons. 


CHEMICAL pRODUCTS CIVISION. 
700 INVESTORS BUILDING+ MINNEAPOLIS 2. MINNESOTA. 
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| P = DECOMPOSITION | 
XS, 
\\ == 2 
7 ras 


you can depend on 
PENOLA 
AUTOMOTIVE 
LUBRICANTS 


for top quality performance 
in every lubricating job. 


Penola 


PENOLA OIL COMPANY 
15 West Sist St., New York 19, N. Y. 


compound will be 37.92 cents per 
pound compared to the former 
price of 37 cents per pound. Motor 
Mix A is raised to 37.48 cents per 
pound from 36.58 cents. The price 
of Aviation Mix has been upped 
from 40.58 cents per pound to 41.5 
cents. 

In terms of TEL content, the 
new price is approximately 61.68 
cents for Motor Mix compound, 
62.68 cents for Motor Mix A, and 
67.58 cents per pound for Aviation 
Mix compound. 


AP&CC Constructs 
Special Production Plant 


American Potash & Chemical 
Corporation has announced plans 
to construct a $5,000,006 chemical 
manufacturing plant at Aberdeen, 
Miss., for the production of sodium 
chlorate. 

Construction will start immedi- 
ately at a 586-acre site on the Tom- 
bigbee River seven miles outside of 
Aberdeen, with completion sched- 
uled for mid-1958. Initial produc- 
tion at the Aberdeen plant will be 
at the rate of 15,000 tons of sodium 
chlorate per year, with provisions 
for possible future expansion into 
other chemical fields. 

The new facility marks AP&CC’s 
first venture east of the Mississippi 
River for the manufacture of its 
Trona electrochemicals. When the 
plant is in production, it is believed 
AP&CC will be the largest produc- 
er of sodium chlorate in the west- 
ern hemisphere. 

Aberdeen was chosen as a site be- 
cause of low-cost electric power 
available from Tennessee Valley 
Authority and because of Aber- 
deen’s strategic location in the 
heart of the expanding southern 
pulp and paper industry. Sodium 
chlorate is used in the chlorine di- 
oxide bleaching process for kraft 
pulp and paper and in the manu- 
facture of weed killers and cotton 
defoliants. 

American: Potash & Chemical 
Corporation currently manufac- 
tures sodium chlorate at its Hender- 
son, Nev., plant as well as potassium 
chlorate, ammonium and potassium 


perchlorate and manganese dioxide. 


In addition to chlorates and 
perchlorates, AP&CC is a major 
producer of industrial and agricul- 
tural chemicals including borax, 
lithium, salt cake, soda ash and pot- 
ash. Other AP&CC facilities are lo- 
cated at Los Angeles, Whittier and 
Trona, Calif.; Henderson, Nev., 
and San Antonio, Tex., site of the 
AP&CC subsidiary, American Lith- 
ium Chemicals, Inc. 


Emery Expands 
Canadian Market 

Emery Industries, Inc., Cincinati, 
announces another major step in its 
expansion program with the forma- 
tion of a wholly-owned subsidary, 
Emery Industries (Canada) Ltd. 

The new Canadian company will 
acquire the land, buildings, manu- 
facturing facilities and existing fatty 
acid business of S. F. Lawrason & 
Co., Ltd., of London, Ontario, on 
April 1. Lawrason has been a well- 
known producer of fatty acids in 
Canada for over 75 years. 

R. T. Hull, associated with Em- 
ery for many years in sales, product 
management and sales management, 
has been appointed vice president 
and general manager of Emery In- 
dustries (Canada) Ltd. 

A sizeable investment is planned 
for expansion and modernization of 
present facilities. Installation of new 
equipment will enable Emery’s Can- 
adian branch to produce a complete 
line of top-quality fatty acids for 
the Canadian market equiv alent to 
those currently supplied in the U.S. 


WANTED: Graduate chem- 
ist with major in organic 
chemistry or graduate 
chemical engineer. Prefer 
actual experience in the pe- 
troleum field. Age 35 years 
or under. Prefer married 
man. Salary open. Have an 
opening with wonderful pos- 
sibilities for advancement 
and many employee bene- 
fits. Apply to Box A-1. 
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BENTONE* 34 
volume still going up! 


FOR MULTI-PURPOSE ad 


GREASE 


TONS OF BENTONE* 34 SOLD 


BAROID DIVISION 
NATIONAL LEAD COMPANY 


TRADEMARKS 


REGISTEREO 


“Properties of Petroleum 
Reservoir Fluids” 
Now Available 


“Properties of Petroleum Reser- 
voir Fluids,” published in February 
by John Wiley & Sons, formulates 
the principles that remain constant 
in this changing field, and considers 
the practical aspects as well. The 
author is Emil J. Burcik, associate 
professor of petroleum and natural 
gas engineering at the Pennsylvania 
State University. 

Developed in a logical sequence, 
the subject matter begins with an 
account of the hydrocarbons which 
constitute petroleum. Next related 
is the behavior of hydrocarbons in 
in the gaseous state, not only for 
simple ideal systems but also non 
ideal systems such as those often ob- 
served at high pressures and temp- 
eratures in petroleum reservoirs. 
Dr. Burcik then deals with liquid 
systems, following this with a dis- 
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cussion of the properties of systems 
which contain both liquid and 
vapor. These latter systems are 
described from a qualitative and 
quantitative standpoint, with ideal 
and non ideal systems again consid- 
ered here. 


The following chapter covers the 
properties of crude oils and gives 
the empirical correlations that must 
be employed in dealing with sys- 
tems of this type. In the final chap- 
ter, the author works out several 
practical applications of the con- 
cepts developed in the text. 


Many example calculations are 
presented throughout in order to 
illustrate the principles as they are 
developed. In addition, Dr. Burcik 
incorporates all data, tables, and 
correlation charts necessary to solve 
a wide variety of commonly en- 
countered problems. 


“Properties of Petroleum Reser- 
voir Fluids” contains 190 pages and 
is priced at $7.50. 


HOUSTON, TEXAS 


Hope 
Introduces 


Filling 
Machine 


Hope Machine company, of 9400 
State road, Philadelphia, Pa. is in- 
troducing what that company de- 
scribes as the first high speed, heavy 
duty filling machine ever produced 
to pack fiber cartridges with grease, 
caulking, roofing cement, buffing 
compound and similar viscous ma- 
terials. The new machine, known 
as Type 27 cartridge filler, meets 
a real need for higher filling speeds 
with less labor. It is extremely ac- 
curate and does not depend upon 
the judgment of the operator to es- 
tablish the fill level. Only one op- 
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erator is required to feed cartridges 
into the dispensing stacks at the in- 
feed end. The same operator keeps 
the unscrambler barrel filled with 
lids and checks the machine’s per- 
formance. 
Cartridges Filled From Bottom Up 

Cartridges are automatically re- 
moved from the dispensing stack 
and conveyed to the filling station, 
where they are filled from the “bot- 
tom up” to insure a uniform fill 
without any air pockets. 

An unscrambler barrel (next to 
hopper in photograph ) is provided 
to supply lids to the feed chutes 


mounted above each filling line. 
Then, in the next operation the 


press station of the machine pushes 
each lid firmly and securely into 
the cartridge to the depth required. 


FATTY ACIDS 


ESPECIALLY FOR 
GREASE MAKERS 


STEARIC ACID 
OLEIC ACID 
RED OIL 


HYDROGENATED 
FATTY ACIDS 


HYDROGENATED 
GLYCERIDES 


GLYCERINE 
STEARINE PITCH 


DARLING & COMPANY 


4200 S. ASHLAND AVE. 
CHICAGO 9, ILL. 
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Alpha Molykote Readies Molybdenum Lubricant 

The development of Molykote, Type GX, a molybdenum disulfide 
lubricant with a strong affinity for bonding to metal without building 
excessive accumulation on the surface, has been announced by the Alpha 
Molykote Corporation, Stamford, Conn. 

Ty pe GX is a refinement of Molykote, Type G, the most successful 
molybdenum disulfide lubricant in use in ev ery industrial country in the 


world. 


In Type GX the maximum effectiveness of MoS, as an extreme pressure 
lubricant in a grease is achieved by increasing the total surface area of 
the molybdenum disulfide through a reduction of particle size. This per- 
mits a sharp reduction of the MoS.» content. 


The decrease in particle size brings more molybdenum disulfide in con- 
tact with the metal while the reduction in solid content minimizes exces- 


sive surface accumulation. 


Additional information may be obtained from the Alpha Molykote 
Corporation, 65 Harvard Avenue, Stamford, Connecticut. 


Service Station Installs All Balcrank 
Lube Units for Large Operation 


One of the world’s largest and 
most modern service stations has 
opened outside Fremont, Ohio, on 
US 20, with a lubrication depart- 
ment which may point the trend for 
future “super” operations. The new 
Fremont Oil company is equipped 
with Balcrank lube units. 

To keep the wheels of the truck- 
ing and motoring industry rolling 
fast and efficiently the Four-Mile 
Fleet-Wing service center has 
adopted the latest technological 
methods and mechanical equipment 
for servicing and lubricating ve- 
hicles. 

A staff of specially trained lubri- 
cation technicians are on hand 
around the clock to keep trucks 
and autos in top flight condition. 
This staff is trained to change the 
oil and lubricate every model of 
highway truck and trailer. 

To accomplish this tremendously 
important job effectively, the serv- 
ice center has three heavy duty 
Balerank lubrication units which 
are designed to give rapid and thor- 
ough service. T hese units are equip- 
ped with two large air compressors 
to assure maximum pressure to all 
parts and areas requiring lubrica- 
tion. 

Two standard trucks and trailers 
can be greased at one time in this 
huge service center. 

Beacuse of the four, two-story 
high garage doors at both ends of 


the lubrication department, it is 
possible to drive the entire, fully 
loaded truck and trailer right into 
the garage. When a grease job is 
completed the unit can be driven 


_ Everything that moves 


DEPENDS ON GREASE! 


Almost everything 
that moves either in actual opera- 
tion or in the process of its making 
. . . from gate hinges to tractor 
wheels . . . depends upon grease. 
That is why lubricants should be 
bought with care. You can always 
depend upon Deep Rock highest 
quality greases and lubricants. They 
are manufactured to give top lu- 
brication to all moving parts. 


DEEP ROCK DIVISION [Rocx) 


KERR-McGEE OIL INDUSTRIES, INC. 
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out one of the rear doors. This elim- 
inates the biggest headache of all 
truckers—the necessity of backing 
up. 

“Inside” greasing is also an ad- 
vantage during inclement weather 
when the rain and snow further in- 
crease the problem of thawing out 
grease or lube fittings. This area of 
the mammoth service center is warm 
and well heated for the convenience 
and comfort of truckers and service 
center personnel. 


Thorough Truck Maintenance 


Truck maintenance at the Fleet- 
Wing service center is extremely 
thorough. A truck really gets a “go- 
ing over” at this station. For ex- 
ample, besides lubricatin and 
changing the oil, the oil filter is 
changed, motor flushed, oil and 
grease changed in the differential 
and transmission, spark plugs clean- 
ed and checked, battery water is 
checked and_= serviced, radiator 
checked for burnt out or damaged 
bulbs, etc. This entire operation is 
standard procedure on every truck 
and trailer. 

These is also a passenger car lu- 
brication department, equipped 
with a hydraulic greasing lift plus 
another Ballcrank lubrication unit. 
Automobiles go through the same 
“preventative” maintainance opera- 
tion as the large highway trucks. 
This is also a thorough and rapid 
program designed for regular and 
tourist customers for safe highway 
traveling. 


Obligation to Motorists 
Stressed by Lubrication 
Committee 


The automotive and petroleum 
industries discussed their common 
problems with an eye toward closer 
cooperation which will benefit their 
mutual customer—the American 
motorist. 

Six experts—three from each in- 
dustry—presented papers on current 
lubrication problems before some 
350 oil and automotive men attend- 
ing the 8th annual Detroit meeting 
of the Lubrication Committee of 
the American Petroleum Institute 
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Linco/n announces the first 
HIGH PRESSURE OIL GUN SYSTEM 


NOW... standardize on one low cost, simplified system for 
postive, high pressare Wbviation of all machine bearings requcing 


complete with manually operated gun for contacting / 
conventional lubrication fittings, and snap-on rings to —— j 
identify fittings for Oil Lubrication only. 


Exclusive features assure faster, easier lubrication . .. reduce 
maintenance time and cost! 


Eliminates handling, installing and carrying replacement stocks of 
various type oilers and oil hole covers. Permits standardization on one 
practical, efficient system of manual high pressure oil application. 


Permits replacing open oil holes, oil cups and gravity feed lubricators 
with Lincoln Surface-Check hydraulic lubrication fittings. Ball-Check 
in fitting head, instead of in throat, seals dirt out... oil in! 


Provides positive, reliable high pressure lubrication—flushes and 
cleanses bearings for proper protection—assures longer machine 
service-life, uniform efficiency of performance. 


Provides maximum versatility. Gun contacts all standard push-type 
and hydraulic fittings. Adapter Rings on fittings instantly identify them as 
ports for oil application only. Prevents contact by grease gun. Gun can 
also be used to lubricate chain drives and open gears. 


For complete information write for Bulletin 681-A...or 
call your nearby Lincoln Distributor. 


Linco/n 


THE MOST TRUSTWORTHY NAME Division of The McNeil Machine & Engineering Co. 
LUBRICATING EQUIPMEX7 5743 Natural Bridge Ave. « St. Louis 20, Mo. 


LINCOLN ENGINEERING COMPANY 
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marketing division. 

The need for even closer cooper- 
ation was stressed if further pro- 
gress is to be made in providing the 
motoring public with vehicles re- 
quiring a minimum of lubrication 
upkeep. 

R. B. Teiper, director of service, 
Chrysler division, Chrysler Corp- 
oration summarized the problem of 


chassis lubrication by pointing out 
that: Future vehicles will continue 
to require such lubrication, but de- 
signs will be altered so that a mini- 
mum of points will require hoist 
operation; Strict attention to proper 
procedure and proper frequency of 
lubrication is the greatest service 
that can be performed for the cus- 
tomer; There is a need for more ef- 


fective, longer lasting chassis lubri- 
cants. As an example of the strides 
being made in reducing the number 
of grease fittings, Teiper cited a 
1956 model with twenty-three fit- 
tings whose 1957 counterpart has 
only eight. 

J. B. Stucker, director of product 
development for the Pure Oil com- 
pany said that as the result of the 
two industries working in conjunc- 
tion with the Army Ordnance De- 
partment in relating laboratory 
experiments to field test perform- 
ance, it appears that “we now have 
gear lubricants that are really 
multipurpose in every respect.” 
In an interesting sidelight, he com- 
mented that the lower silhouette 
of the new cars generally results 
in less cooling of the gears, which 
places an even greater demand on 
differential gear lubricants. 


Doman Stresses Need for Mechanics 

C. T. Doman, a Ford Motor com- 
pany executive estimated that by 
1965 some 150,000 more mechanics 
will be needed to service and repair 
this nation’s motor vehicles. This 
number will be necessary Doman 
explained, unless the automotive and 
oil industries, working together, 
improve the productivity of me- 
chanics or decrease the maintenance 
required through improvement in 
design and lubrication. Doman also 
emphasized that the automobile 
service business is, in the final an- 
alysis “a people business.” He cited 
the progress that has been made in 
increased engine life, and described 
company records showing piston 
ring life in 1925 average 10,000 
miles compared to more than 75,- 
000 miles in 1955. He said that 
some of the problems confronting 
the two industries in furnishing and 
servicing the American motoring 
public indicate the need for more 
research on the part of both into 
the mechanism of wear and tear, 
particularly as it relates to surface 
structure of metals and the met- 
allurgy of the lubricate load trans- 
mitting parts. 

’. A. Gates, senior engineer, 
products application department, 
Shell Oil company, presented a pa- 
per in which he pointed out that 
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INLUCITE 21... 


Because INLUCITE 21 stays put in the pres- 
ence of water . . . because it won't squeeze 
out or melt out under the most severe condi- 
tions of temperature and load, INLUCITE 21 
outlasts every specialized grease it replaces 
in wheel bearings, water pumps, universal 
joints, springs, shackles, and other grease- 


lubricated bearings. A trial will convince you. 
Write for full details. 


INTERNATIONAL LUBRICANT CORP. 


NEW ORLEANS, LOUISIANA 
Manufacturers of Quality Lubricants AVIATION INDUSTRIAL AUTOMOTIVE MARINE 


With Research Comes Quality, With Quality Comes Leadership 


Lithium-Base Multi-Purpose 
makes 
| Wearing 
wt . 4 
won’t wash out 
won't squeeze 
out 
won't melt out 3 
< v 


from EMERY...EMOLEIN® AZELATES 


for the extreme lubrication performance Jet Engines require 


MEETS BOTH MILITARY AND CIVILIAN REQUIREMENTS 


Synthetic lubricant fluids that meet both military 
(Mil-L-7808-C) and civilian specifications are now 
being compounded from Emolein Azelates 
(diesters). 
The excellent performance of these new diesters, 
Emolein 2957 di-iso-octyl azelate and 2958 di-2- 
ethylhexyl azelate in lubricants designed to meet 
the extreme heat and cold performance qualities 
required by jet engines, is attributed to the follow- 
ing combination of properties: 
1) excellent temperature-viscosity performance 
even at high and low temperature extremes... 
2) high viscosity index... 3) low pour points... 
4) excellent lubricity... 5) oxidation and corro- 
sion stability... 6) high flash and fire points... 


7) excellent additive response. 


Produced from non-strategic raw materials 


Since the Emolein azelates are based on azelaic 
acid obtained from domestic fats and oils abun- 
dant in supply, availability is not contingent on 
strategic imported raw materials. Also, future 
plant expansion is being carefully coordinated 
with the broadening utility of these diesters. 


Application in other synthetic lubricants 


Other military specifications met by synthetic 
fluids and greases compounded from Emolein 
Azelates include: Mil-G-3278 A, Grease, Aircraft 
and Instruments-Low and High Temperatures; 
Mil-L-6085 A, Lubricating Oil, Aircraft Instru- 
ments, Low Volatility; and Mil-L-6387 A, Lubri- 
cating Oil, Synthetic Base. 


Mail coupon below for full technical information. 


r 


Emery Industries, Inc., Dept. E4A Carew Tower 


Cincinnati 2, Ohio 


Please send me a copy of your 16-page Technical Bulletin 


Orgenic Chemical No. 409 titled “Emolein Esters for Synthetic Lubricants.” 


Sales Department 


Emery Industries, Inc., Carew Tower, Cincinnati 2, Ohio 
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the average motorist changes crank- 
case oil at 1,843 miles. This average 
figure, he added, is below a 2,000 
mile limit recommended on the basis 
of a survey conducted by his com- 
pany. 

Other papers were presented by 
E. J. Krause, general service mana- 
ger for Buick and J. G. Moxey, Jr. 
assistant director of research and 
development for Sun Oil company. 


Boner 
and 
Procurement 
Committee 
Seek 
Technical 
Articles 


The NLGI SpokesMaAN is now in 
a position to devote its space to 
more technical articles concerning 
lubricating greases . . . this state- 
ment was made recently by C. J. 
Boner (Battenfeld Grease and Oil), 
chairman of the technical subcom- 
mittee for procurement of technical 
papers for the publication. Pointing 
out that the increased size of the 
Institute’s journal now makes it pos- 
sible to include material other than 
just those papers presented at 
NLGI annual meetings, Boner 
stressed that a growing number of 
authors are offering their work to 
NLGI. This is true of college and 
university researchers, he noted, as 
well as government technicians. 


The quality of the reports sub- 
mitted to date has been uniformly 
high, Boner said. Ali material pre- 
sented for publication is subject to 
the same screening procedures via 
committee that annual meeting pa- 
pers receive. The purpose in solicit- 
ing articles is a dual one, he added 

. . to provide a means to publish 
more about lubricating greases and 
for the Institute to offer more 
in the way of member (and public) 
service. 

Committee members serving with 
Boner include J. L. Dreher (Cali- 
fornia Research), S. L. Cosgrove 
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(Battelle Institute) and F. W. 
Luckenbach (Foote Mineral). Ma- 
terial may be given to any of these 
committee members or sent to the 
NLGI national office for  for- 
warding. 


Socony Acquires Plant Site 
For Petroleum Technology 


The Socony Mobil Oil Com- 
pany, Inc., has completed purchase 
of a 315-acre site near Princeton, 
N. J., for construction of a nuclear 
research center. Its basic use, the 
company announced will be for 
the study of the application of radi- 
ation to petroleum technology. 


Transfer of title to the property, 
known as Stony Brook farm, in 
Hopewell township, took place in 
Trenton, N. J. In selecting the site, 
the company said, Socony Mobil 
was influenced by the prominence 
of the Princeton area as an educa- 
tional center and by the recent 
concentration of scientific research 
institutions. 


Will Be Subdivision of Paulsboro 


The new center will be operated 
as a subdivision of the Socony Mo- 
bil Research and Development Lab- 
oratory at Paulsboro, N. J. It will 
contain: 


1. A 2,000,000-electron-volt Van 
de Graaff accelerator. With as- 
sociated facilities it will provide 
high-energy electrons, protons, 
X-rays, and neutrons for basic 
research. 


A “hot” laboratory equipped 
for manipulation of _ fission- 
waste radioisotopes as well as 
secondary radioactive sources, 
such as Cobalt-60. 


3. “Counting” laboratories for as- 
saying radioactive materials. 


4. Safety facilities for the health 
protection of staff members. 


The company expects to make 
use of the large Georgian residence 
near the center of Stony Brook 
farm as an administration building 
and library. 


Continued on page 62 


NEW... 
EMERY 3033-S 
LUBRICANT ESTER... 


a new-type diester base for 
synthetic lubricants 


Emery 3033-S is a new-type dipropyl- 
ene glycol diester based on pelargonic 
acid, a unique, Co, saturated, mono- 
basic acid. 

It is currently in use or under test in 
the following three areas: 1) Synthetic 
greases for spec. Mil-G-3278-A Low 
Temperature Aircraft Grease; 2) 
Low-cost blending component for 
synthetic low-temperature lubricating 
fluids meeting Mil-L-7808 C; and 3) 
synthetic lubricant base fluid for 
civilian lubricants in aircraft, auto- 
motive and specialty uses. 


Since 3033-S is based on a relatively 
low-cost acid, pelargonic acid, long- 
range economics are favorable. Also, 
availability is not contingent on 
strategic, imported raw materials 
since pelargonic acid is made from 
abundantly available domestic fats 
and oils. 


Though 3033-S is in a development 
stage, it is available in tankcar quan- 
tities on reasonable notice. 

Mail coupon below for Technical 
Bulletin titled ““Emery 3033-S Lubri- 
cant Ester” for complete character- 
istics and performance data in syn- 
thetic greases and fluids. 


Development and Service Department 


Emery Industries, Inc. 
Carew Tower, Cincinnati 2, Ohio 


Emery Industries, Inc. 
Dept. E4B Carew Tower 
Cincinnati 2, Ohio 


Please send Development Product Bulletin 
#60 on Emery 3033-S. 
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NLGI Spokesman Index 
Volumes XV Through XX 
Now Available 


The first index of the NLGI 
SPOKESMAN to be offered in a 
years has been completed and i 
now being offered as a acl 
tary service to subscribers of the 
journal of the National Lubricating 
Grease Institute. 


Begins with April 1952 

Beginning with technical features 
presented i in April, 1952, the SPoKEs- 
MAN index covers material present- 
ed from Volume XV through the 
latest set, Volume XX . . . complet- 
ed in March, 1957. Three separate 
breakdowns are given . listings 
are by authors, titles aad: cleaifice- 
tions. Annual supplements will be 
supplied in the future, as each vol- 
ume is completed. 


Mailings of the index to NLGI 
members have just been completed. 


307% LEAD. 


NAPHTHENATE ADDITIVE 


Consistently uniform in metallic 
content and viscosity 


Fully clarified by filtration 


Non-Oxidizing - - - contains no 
unsaturated soaps 


Free from low flash constituents 


your inquiries solicited 


Those subscribers desiring one or 
more indexes may obtain them by 
writing the national office . . . 4638 

J. C. Nichols Parkway, Kansas City 
2, Mo. 


American Lithium Institute 
Launches Research Program 


The American Lithium Institute 
has initiated a program of spon- 
sored research on lithium alloys at 
Massachusetts Institute of Technol- 
ogy and on_ lithium- -containing 
glass at Pennsylvania State univer- 
sity. The Institute will also estab- 
lish fellow ships at the two institu- 
tions. 

The announcement of the re- 
search projects and fellowships was 
made by Marshall Sittig, president 
and managing director of the newly 
formed Institute, at a press confer- 
ence in New York City. 


Principal Project of Institute 

Sponsoring such projects as these 
two studies is one of the two prin- 
cipal functions for which the 
American Lithium Institute was 
formed last November. The other 
is collection and dissemination of 
technical information lithium 
and its compounds. Since a techni- 
cal library is already being set up 
at the Institute offices in Princeton, 
N. J., and several publications are 
under preparation, the MIT and 
Penn State projects put the new 
organization into full-scale opera- 
tion, Mr. Sittig stated. 


Member companies of the Amer- 
ican Lithium Institute, Inc. are the 
three major U. S. lithium produc- 
ers—American Potash and Chemi- 
cal corporation, Foote Mineral 
company and Lithium Corporation 
of America. 


Reprints of Technical 
Articles Now Are 
Standard Feature 


A record number of reprints have 
been prepared for members and 
friends of NLGI during the first 
quarter of 1957 . . . these have been 
taken from technical and marketing 
features presented in the January, 


February and March issues of the 
NLGI SpokesMan and were pre- 
sented in booklet form. More than 
25,000 reprints have been ordered 
from the Institute in this fashion 
since the first of the year. 


Page Forms Retained for 90 Days 

Because page forms of all mate- 
rial published in the journal are kept 
standing for three months follow- 
ing the issue date, articles of lasting 
interest can be reprinted at printer's 
cost plus postage . . . for a very 
small investment per copy. Most of 
the articles are distributed for pro- 
motional or instructional purposes 
and carry a company imprint 
and /or adv ertising. 


This form of distribution can be 
most economical when compared to 
pre-print or post- print orders of the 
complete magazine. Orders should 
be addressed to the national office 
within 90 days after receipt of the 
issue containing the feature to be 
reproduced. 


FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 


CHEMICAL COMPANY 


A DICTIONARY OF USES 


FOR LITHIUM CHEMICALS 
past... present... future 


absorbent (CO,): lithium hydroxide 


air conditioning: lithium bromide; lithium chloride; lithium 
chromate; lithium molybdate 


baths (heat treating): lithium fluoride; lithium chromate 
battery (alkaline electrolyte): lithium hydroxide monohydrate 
catalyst (crystal formation, esterification): lithium carbonate 
catalyst (polymerization; reduction): lithium metal 


ceramic (enamels, frits, glazes, etc.) : lithium carbonate; lithium 
chloride; lithium fluoride; lithium nitrate 


ceramic (raw material) lithium carbonate; lithium fluoride; 
lithium hydroxide monohydrate; lithium borate 


coating (lens): lithium fluoride 
coating (welding rod): lithium carbonate 


conductivity* (increasing of electrolytes, fused salts): lithium 
chloride 


coolant: lithium chloride; lithium metal 

corrosion inhibitor: lithium bichromate dehydrate 
cosmetics: lithium stearate 

crystals (optical): lithium fluoride 

dehumidifier: lithium chloride 

de-icer: lithium chloride 

dispersing agent: lithium citrate 

dispersion stabilizer (deflocculant, ceramic): lithium citrate 
electrolyte: lithium hydroxide 

explosive:* lithium chlorate; lithium nitrate; lithium perchlorate 
fillers* (rubbers, plastics): lithium aluminum silicate 

flux (ceramic): lithium fluoride 


Here is an introduction to the multitude of jobs which 
lithium compounds are doing now . . . show promise of 
doing in the near future. Though there’s no space for 
them here, there are further details... and they are 
available. Let us know which compound or which job 
you're interested in, and we'll send you whatever data 
Foote has relating to your field of interest. Write the 
Technical Literature Department, Foote Mineral Co., 


402 Eighteen West Chelten Building, Phila. 44, Penna. 


flux (soldering): lithium borate 

flux (welding and brazing): lithium chloride; lithium fluoride 
freezing point depressant: lithium chloride 

fuel*: lithium hydride; lithium metal 

grease: lithium hydroxide monohydrate; lithium stearates 
heat (transfer medium): lithium chloride; lithium metal 
mud* (oil well drilling conditioner): lithium phosphate 
nuclear material*: lithium metal 


oxidizing agent*: lithium bichromate dehydrate; lithium chlo- 
rate; lithium chromate; lithium perchlorate 

pharmaceuticals (production of): lithium carbonate; lithium 
chlorate; lithium citrate; lithium metal 

plating reagent: lithium citrate; lithium cyanide; lithium 
hydroxide 

pyrotechnics*: lithium chlorate; lithium nitrates; lithium 
perchlorate 

reducing agent: lithium hydride; lithium aluminum hydride; 
lithium borohydride; lithium metal 

scavenger (metallurgical): lithium metal 

solder (silver): lithium metal 

suspension stabilizer: lithium citrate 


* You may very well be the first to take advantage of this 
potential use for lithium compounds. 


RESEARCH LABORATORIES: Berwyn, Penna. 


: é PLANTS: Cold River, N. H.; Exton, Pa.; Kings 
OO : Mountain, N.C.; Knoxville, Tenn.; Sunbright, Va. 
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The Stratco Contactor provides complete 
saponification of all soaps with very short 
time cycles and with resulting less soap 
requirement, simplified laboratory control 
and reduced man hours of operation. 

It can be used for either batch or con- 
tinuous mixing. It is adaptable to existing 


plants as basic equipment in a moderniza- 


STRATFORD 


West 47th St. 


tion program, or to completely new instal- 
lations as a vital and money saving unit, 
regardless of other equipment used. 

This contactor also is employed ad- 
vantageously in clay contacting and in 
sulphurization of cutting oils. It is available 
in capacities from 2 gallon laboratory 
units to 2300 gallon commercial sizes. 
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